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Abstract 
This report describes Missouri River activities and results related to a channelized Missouri River 
creel survey conducted from 31 March through 12 October 2001. This is the second of a planned 
annual creel survey to be conducted on alternating sections of the channelized Missouri River to 
measure changes in recreational fishing activity, especially those changes due to large scale habitat 
restoration efforts. Future reports will contain additional analyses of these data. 
Anglers spent over 22,000 hours fishing the Missouri River from Camp Creek (rkm 883.5) to the 
Kansas state line (rkm 790.2) during the survey period. Effort peaked during the fourth creel period 
(6/23 - 7/20) and was highest in the Brownville segment. Anglers targeted catfish (blue, channel and 
flatheads) over 75% of the time that they were fishing. Wing dikes were the most commonly fished 
macro habitat, accounting for over 32% of the total angling effort. 
Anglers caught over 8,000 and harvested over 4,000 fish from 31 March through 12 October 
while fishing the Missouri River. Over 50% of the catch occurred between 23 June and 17 August with 
almost 50% from Camp Creek down river to Rock Creek. Total catch rates ranged from 0.22 fish per 
hour during the third (5/26 - 6/22) creel period to 0.88 fish per hour during the first creel period (3/31 -
4/27). Channel catfish were the most abundant species in the creel followed by flathead catfish, 
common carp, shovel nose sturgeon and freshwater drum. 
Keywords: Missouri River, rivers, creel, survey, fish, fishing, anglers, recreation, shovelnose sturgeon, 
common carp, channel catfish, flathead catfish, freshwater drum, macro habitat, microhabitat and bait. 
Mestl, G. E. 2002. Ecology of the Missouri River. Progress Report, Dingell-Johnson Project F-75-R-
19, Supplement 1- Missouri River Creel Survey, Camp Creek to Kansas State Line, 31 March through 12 
October 2001, Nebraska Game and Parks Commission, Lincoln. 
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State: Nebraska 
Project Type: Research 
Study Title: Missouri River Ecology 
Performance Report 
Project Number: F-75-R-19 
The Nebraska Game and Parks Commission's strategic plan has stated the following 
management goal for the Missouri River: Restore, protect, and maintain the diversity of historic Missouri 
River habitats, resources, and ecosystem functions in order that present and future generations may 
enjoy consumptive and non-consumptive outdoor recreational opportunities (NGPC 1996). To 
accomplish this goal the Nebraska Game and Parks Commission identified the following five objectives: 
To restore terrestrial and aquatic floodplain habitat types by 2005. This would include old 
oxbows, chutes, side channels, sand bars, backwaters, wetlands, and other shallow water 
habitats. 
To restore flows that reflect the natural hydrograph of the Missouri River by the year 2000. 
To inform and educate the general public and constituency about Missouri River ecosystem 
functions and management. 
To double the number of total recreational use days by the year 2000. 
To investigate and manage native fish, wildlife, waterfowl, and furbearers on a sustainable 
basis. 
Even though several of these objectives fall outside of NGPC management authority, this project has 
and will provide the data necessary to plan, implement and evaluate them. This strategic plan is 
currently being reviewed and updated. 
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Introduction 
Creel surveys on large rivers with numerous public and private access points are difficult and 
expensive to design and conduct. The first creel survey conducted on the channelized Missouri River in 
Nebraska was a roving creel during 1972 t01973 (Groen 1973) Segments of the channelized river 
covered included, Sioux City to Blair, Blair to Nebraska City and Nebraska City to Rulo. These same 
segments were surveyed again in 1978 and 1979 (Hesse 1980). The Missouri Department of 
Conservation conducted a recreational use survey on the channelized Missouri River from the mouth to 
the Iowa-Missouri state line in four segments over a four year period from 1983 through 1987 (Fleener 
1989). The segment adjacent to Nebraska was sampled in 1985 and 1986 and extended from the lowa-
Missouri state line downstream to St Joseph, Missouri. The present survey on several reaches of the 
channelized Missouri River had several objectives: 
Develop a creel survey design that when repeated over time would measure changes in 
recreational fishing activity and success and allow us to estimate the effects of large scale 
restoration efforts on recreational fishing. 
Estimate recreational fishing use. 
Estimate the number and species of fish harvested and released by recreational anglers. 
Estimate recreational fishing effort on public and private lands and by boating anglers using 
public and private boat ramps 
Correlate fishing effort and success using a combination of season, physical habitat variables 
(location, macrohabitat, microhabitat, water temperature and secchi disk transparency) and 
fishing methods (bait) 
Develop recreational fishing educational information based on survey results 
Study Site 
A roving creel was conducted on a 93.3 kilometer reach of the channelized Missouri River from 
Camp Creek (river kilometer (rkm) 883.5) downstream to the Kansas state line (rkm 790.2 ) during 2001 
(Figure 1). This reach was divided into five segments; Camp Creek, Brownville, Rock Creek, Thurnau, 
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and Rulo. The Camp Creek segment started at Camp Creek and ended at the Brownville Bridge (rkm 
861.0). This 22.5 km long segment consisted of seven river bends: Lower Barney, Upper Kansas, 
Lower Kansas, Nishnabotna, Peru, Upper Sonora and Lower Sonora. Two tributaries drain into this 
segment of the Missouri, Camp Creek and the Nishnabotna River at rkm 872.4. Two cities lie in close 
proximity to the river in this segment with Peru located two miles west of rkm 872.3 and the town of 
Brownville on the bank of the river at rkm 861.8 There are two public boat ramps, Peru, at rkm 872.4 
and the Watson, Missouri boat ramp located approximately three kilometers up the Nishnabotna River. 
The Brownville segment begins at the Brownville Bridge and continues downstream to Rock 
Creek (rkm 840.0). This 20.9 kilometer segment consists of six bends: Upper Brownville, Lower 
Brownville, Langdon, Aspinwall, Upper Morgan and Lower Morgan. The Little Nemaha River (rkm 849.4) 
is the only tributary in this segment. The Brownville State Recreation Area has a public boat ramp just 
below Brownville at rkm 861.1 and there is a public boat ramp and river access at Langdon, Missouri at 
rkm 853.8. This segment contains the Cooper Nuclear Power Plant at rkm 856.7, Langdon Bend 
mitigation site (rkm 856.3 - 851.3) and has a private cabin development located between rkm 846.8 and 
845.1. The Rock Creek segment starts at Rock Creek and ends at the Thurnau Boat Ramp (rkm 818.7). 
This 21.4 kilometer segment consists of six river bends: Lincoln, Upper Deroin, Lower Deroin, Indian 
Cave, Hemmies and Upper Cottier. One tributary, Rock Creek, drains into the Missouri at rkm 842.3. 
This segment contains one public boat ramp at Indian Cave State Park (rkm 833.2). The Thurnau 
segment begins at the Thurnau boat ramp and ends at the Rulo Bridge (rkm 801.5). This 17.2 kilometer 
segment consists of six bends: Lower Cottier, Upper Arago, Lower Arago, Upper Rush Bottom, Lower 
Rush Bottom and Rulo. There are two tributaries is this segment: Big Tarkio Ditch (rkm 816.7) and 
Winnebago Creek (rkm 806.2). The Rulo segment starts at the Rulo bridge and ends at the Kansas 
state line (rkm 788.3). This 13.2 kilometer segment consists of 3 bends: Squaw, Upper Nemaha and 
Lower Nemaha. There is one tributary in this segment the Big Nemaha River at rkm 796.5, one private 
cabin development (rkm 798.4 - 800.0) and one public boat ramp and park within the city limits of Rulo 
(rkm 801.3). 
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Figure 1. Map showing sampling segments used during the creel survey on the Missouri River from the Camp Creek to Kansas 
State line from 31 March through 12 October 2001. 
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Creel Survey Design 
We used a roving creel design because of the large number of potential access points. An 
"instantaneous count" (2 hours downstream and 2.5 hours upstream) was obtained using a boat. Four 
weekend surveys and six weekday surveys were scheduled during each of seven four-week periods 
from 31 March through 12 October 2001. For each creel day a random count time and direction (either 
upriver or downriver) was chosen. Count times were based on day length, with the first count time 
beginning one half hour after sunrise and the last count time starting three hours before sunset. The 
remaining day length was then divided depending on day type. In order to obtain counts throughout the 
day, weekend day lengths were divided into four count times spread uniformly from sunrise to sunset, 
while weekday lengths were divided into six count times. An example of a creel schedule for a creel 
period is presented in Table 1. 
While on a count run, creel clerks recorded the number of active boat and bank anglers and the 
number of boats involved in various recreational activities by segment (examples of the data forms used 
are presented in Appendix I). In addition, the clerks recorded information on air and water temperature, 
secchi disk transparency (cm), wind speed (based on observation), weather (lightning or precipitation 
that might impact angling) and navigation conditions (floating debris or ice) (categories listed on Count 
Form can be found in Appendix I). 
During angler interviews all harvested fish were identified to species and measured to the 
nearest millimeter. Anglers were asked to identify released fish and estimate their length to the nearest 
inch. In addition, we identified whether an angler was fishing on or adjacent to public or private property 
and if fishing from a boat whether they used a public or private boat ramp. Trip information included the 
time the angler started fishing, the time of the interview, and if the fishing trip was complete or 
incomplete. Fishing information included the species the angler was seeking, fishing method, bait and if 
each angler had run setlines during the year. Additional information collected from each angler included 
gender, fishing license number, issuing state and age. 
Information was collected on the actual fishing location of each angler including segment, 
latitude and longitude, macro habitat and microhabitat. The river was divided into seven macrohabitats; 
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wing dikes, notched wing dikes, L-head dikes, revetments, revetment scallops, tributaries and 
chutes/backwaters. The tributary macrohabitat included river and creek mouths and drainage ditches 
emptying into the river. Wing dikes, notched wing dikes, L-head dikes, revetments, and revetment 
scallops were further identified as to what part of the bend they were located in; upper, middle or lower. 
Each of these macro habitats were further divided into microhabitats that identified where the angler was 
actually fishing. Microhabitats by macrohabitats were: 
Wing dike - bankline, upper dike, hole, inner hole, point bar and lower bar 
Notched wing dike - bankline, upper dike, hole, inner hole, point bar, lower bar and notch 
L - head dike - outside dike, inside dike and hole 
Revetment - red rock, limestone, pilings and woody debris 
Revetment scallop - bankline above, mouth, upper pool, lower pool and bankline below 
Tributary - bankline above, mouth, upper bank, lower bank and bankline below 
Chute / backwater - entrance, interior and exit 
(these microhabitats are diagramed in Appendix II). 
Table 1. An example of the creel schedule for the 23 June though 20 July survey period for the Missouri River during 2001. 
I Count Time I Creel clerk I Date I Direction I Boat fame: I 
I Weekends I 
0632 Kirk 7/07/01 Down Hamburg 
1019 Jason M. 6/30/01 Down Hamburg 
1412 Dave 7/04/01 Up Rule 
1807 Steve 6/23101 Down Rule 
I Weekdal'!; I 
0635 Kody 7/12101 Up Rulo 
0848 Kirk 7/03/01 Up Rule 
1104 Jason M. 6/27/01 Down Langdon 
1323 Jason M. 6/25/01 Up Hamburg 
1553 Dave 7/05/01 Down Rulo 
1800 Clint 7/09/01 Up Hamburg 
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Data Analyses 
Data were entered into three tables in a Microsoft ACCESS database. The tables were exported 
from the database as ASCII text files. All data summarization and analysis was done with SAS statistical 
analysis software (Version 6.12 for Windows) (SAS Institute 1989). 
Calculations of effort and catch, effort and catch variances and standard errors followed Pollock 
et al. (1994). Hours and catch were both calculated by survey period, segment, and day type (weekend 
or weekday). Catch rate is the total number of fish caught divided by the number of hours spent fishing. 
A length-frequency index measures changes in population structure. Proportional Stock Density 
(PSD) is the proportion of fish of quality size in a stock (Gabelhouse 1984). Relative Stock Density 
(RSD) is the proportion of fish of a certain size group in a stock. 
Results 
The 2001 creel year was marked by a fair amount of precipitation during the early spring which 
caused high water levels and heavy debris to be washed into the river system (Figure 2). Late summer 
and early fall flows were lower in 2001 than during 2000. Three creel surveys dates were missed during 
the first three creel periods (Appendix III). No surveys were missed due to boat problems. 
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Figure 2. Mean daily discharge (cfs) at Nebraska City during 2000 and 2001. 
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Fishing Effort 
Anglers spent over 22,000 hours fishing the Missouri River from Camp Creek downstream to the 
Kansas State Line from 31 March through 12 October 2001 (Table 2). The Brownville segment was the 
most heavily fished with over 29% of the use, fOllowed by the Camp Creek segment with over 21 % of 
the use. Approximately 71% of the fishing effort occurred between 23 June and 14 September 2001. 
Over two-thirds (69%) of the fishing occurred on weekends, although this varied by creel period and 
segment (Table 3). 
Table 4 presents fishing effort by species being sought and creel period. Channel catfish, 
flathead catfish and catfish as a group accounted for more than 77% of angler effort. Almost 21% of the 
fishing effort was by anglers that were just fishing for whatever species was biting. Fishing effort for all 
catfish species combined peaked during creel period five (21 July through 17 August) while fishing for 
flathead catfish peaked during creel period four (23 June through 20 July). 
Table 5 presents fishing effort by species sought and river segment. The Brownville segment 
was the most heavily fished segment during the survey period, and anglers targeted any species that 
was biting nearly 21% of the time. Anglers fishing segments with more public bankline access and or a 
community nearby (Brownville and Rulo segments) were more generalists in their fishing effort than 
anglers fishing segments with little bankline access or not associated with communities. In these non-
community segments (Camp Creek, Rock Creek and Thurnau) anglers targeted catfish and especially 
flathead catfish over 80% of the time. 
Effort by macrohabitat fished is presented in Table 6 by creel period and in Table 7 by segment. 
Approximately 32% of the fishing effort during 2001 occurred in wing dike habitat. This effort was fairly 
evenly distributed throughout the upper, middle and lower wing dike fields. Notched dikes, which are 
more common in this reach then the Bellevue to Camp Creek reach creeled in 2000, were fished about 
4.3% of the time. Notched dikes are not distributed evenly throughout a bend but are most commonly 
found in the middle section of the bend. Revetments, which by the design of the Missouri River, offer an 
almost equally abundant habitat as dike habitat, were fished 26.8% of the time. The lower revetment 
was fished more than the upper and middle sections. Revetment scallops on the other hand, which are 
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a small subset of the revetment habitat, were fished 13.1 % of the time. L-head dikes, which by the 
design of the Missouri River in this reach, occur only once per bend, were fished 13% of the time. 
Chutes, which include the Langdon Mitigation Site chute and Derion Mitigation Site chute, accounted for 
2.0% of the hours fished. Tributary mouths, including the Nishnabotina River, the Little Nemaha River 
and the Big Nemaha River, were fished 8.7% of the time. Macrohabitat abundance will be measured to 
allow relative comparisons of use by macrohabitats in future reports. 
Effort by microhabitat fished is presented in Table 8 by creel period and in Table 9 by segment. 
Pilings along revetments and limestone revetments were the most popular microhabitats for anglers in 
this reach, comprising 12.3% and 11.6% of the total fishing effort, respectively. The wing dike's hole and 
inner hole, also experience a large amount of angler effort, accounting for 10.9% and 10.6%, 
respectively. Over 10,000 anglers hours were spent in these four microhabitats. The inside and outside 
of the L-head dikes are equally used, accounting for 5% each of the anglers efforts. The upper bank is 
the most popular place to fish tributaries. These data are being collected each year and will be used to 
develop educational fishing materials for the channelized Missouri River. 
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Table 2. Angler effort (hours) and standard errors by segment and creel period by anglers fishing the Missouri River during 2001. 
- ----
I I I Percent 
Period 
Segment Segment 
3/31 - 4/27 4/28 - 5/25 5/26 - 6/22 6/23-7120 7121-8/17 8/18 - 9/14 9/15-10/12 totals 
Camp Creek 350 0 564 1,642 1,242 752 311 4,761 21.5 
± 142 ±264 ±244 ±401 ±225 ± 180 ± 627 
Brownville 317 282 647 1,662 1,779 1,374 379 6,440 29.1 
±63 ±239 ±309 ±415 ±678 ±252 ± 191 ±942 
Rock Creek 640 0 694 991 999 613 362 4,199 19.0 
±241 ± 135 ±279 ±254 ±248 ± 197 ± 564 
Thurnau 648 142 437 711 869 1,163 212 4,181 18.9 
±279 ±84 ± 221 ±240 ±348 ±246 ± 123 ±623 
Rulo 0 0 516 1,089 674 246 24 2,550 11.5 
±279 ±479 ±318 ± 174 ±24 ±663 
I 
Period totals 
I 
1,855 424 2,858 5,995 5,563 4,148 1,288 22,131 C ±399 ±253 ± 557 ±772 ± 516 ±352 ±759 ± 1,558 
I Percent II 8.4 I 1.9 I 12.9 I 27.1 I 25.1 I 18.8 I 5.8 II II 
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Table 3. Effort ( anglers hours) and standard errors by day type by creel perled and segment by anglers fishing the Missouri River 
during 2001. 
I I 
Day Type 
Parted Peried totaJs 
Weekend Weekdav 
3/31 - 4/27 1,581 274 1,855 
± 379 ± 125 ± 399 
4/28 - 5/25 376 48 424 
±249 ±48 ± 253 
5/26 - 6/22 2,457 401 2,858 
± 538 ± 146 ± 557 
6/23 - 7120 3,394 2,601 5,995 
± 621 ±459 ±772 
7121 - 8/17 4,031 1,532 5,563 
± 480 ± 480 ± 952 
8/18 - 9/14 2,648 1,501 4,149 
±353 ±376 ± 516 
9/15 -10/12 865 423 1,288 
± 288 ± 202 ±352 
I 
Total 
I 
15,352 6,780 22,132 
± 1,328 ± 814 ± 1,558 
I Segment II Weekend I Weekdal II S~ment totals I 
Camp Creek- Brownville 3,004 1,758 4,762 
± 642 ± 316 ± 627 
Brownville - Rock Creek 4,601 1,839 6,440 
±833 ±440 ±942 
Rock Creek - Thurnau 2,713 1,486 4,199 
±422 ± 375 ± 564 
Thurnau - Rule 3,241 940 4,181 
± 521 ± 341 ±623 
Rule - Kansas 1,793 757 2,550 
± 572 ±335 ±663 
I 
Total 
I 
15,352 6,780 
I 
22,131 
I ± 1,328 ± 814 ± 1,558 
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Table 4. Angler effort (hours) by species sought and creel period by anglers fishing the Missouri during 2001. 
-
I I I Percent I 
Period 
Species Species 
3131 -4/27 4128 - 5/25 5/26 - 6/22 6/23 - 7/20 7/21-8/17 8/18 - 9/14 9/15 -10/12 totals 
Common carp 0 0 0 31 0 275 0 306 1.4 
Catfish 953 282 2,143 1,341 3,287 1,475 356 9,837 44.5 
Channel catfish 283 0 149 554 237 377 431 2,031 9.2 
Flathead catfish 58 0 308 2,308 1,174 1,086 406 5,340 24.1 
Any species 561 141 258 1,762 854 936 96 4,618 20.9 
, 
Total II 1,855 423 2,858 5,996 5,562 4,149 1,289 II 22,132 II 
Table 5. Angler effort (hours) by species sought and segment by anglers fishing the Missouri River during 2001. 
I I 
Segment [;J Species Camp Creek Brownville Rock Creek Thurnau Rulo Species 
totals 
Common carp 0 0 26 280 0 306 1.4 
. 
Catfish 2,613 2,719 1,804 2,113 588 9,837 44.5 
Channel catfish 162 227 1,122 496 23 2,030 9.2 
Flathead catfish 1,397 1,454 428 853 1,197 5,339 24.1 
Any species 590 2,031 819 438 741 4,619 20.9 
I Total II 4,762 I 6,441 I 4,199 I 4,180 I 2,549 II 22,131 II I 
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Table 6, Angler effort (hours) by macrohabitat and creel period by anglers fishing the Missouri River during 2001. 
!I I 
Period D Macrohabitat 3/31- 4127 4128 - 5/25 5/26 - 6/22 6/23 -7/20 7121 - 8/17 8/18-9/14 9/15 - 10/12 Totals 
Tributary mouth 515 106 407 124 558 a 141 1,850 BE Drainage ditch mouth a a a a a 74 a 74 0.3 
Tributaries total II 515 106 407 124 558 74 141 II 1924 II 87 
Upper wing dike 85 a 258 a 640 1001 24 2,008 ~ Middle wing dike 90 142 99 356 899 513 162 2,261 10.2 Lower wing dike 823 a 564 315 726 249 138 2,816 12.7 
Wino dikes total II 998 142 921 671 2265 1763 324 7085 II 320 
Upper notched dike 
I 
a 
I 
a 
I 
0 
I 
a 
I 
0 
I 
161 
I 
a BE±§ Middle notched dike a a a 436 109 166 0 710 3.2 
Lower notched dike 45 0 0 a 46 a a 91 0.4 
I Notched dikes total II 45 a a 436 155 327 a 962 II 43 
Upper revetment a a 99 452 178 366 71 1,166 §[d Middle revetment 58 a 87 664 864 215 24 1,932 8.7 
Lower revetment 135 106 1,046 697 398 383 71 2,835 12.8 
I Revetments total II 193 I 106 I 1232 I 1 813 I 1460 I 964 I 166 II 5,933 II 26.8 I 
Upper revet scallop 0 a 99 206 a 54 259 618 §t Middle revet scallop 0 71 0 1,362 a 300 a 1,733 7.8 
Lower revet scallop 58 a 99 276 0 0 120 553 2.5 
I Revet scallo(;!s total 58 I 71 198 I 1844 a 354 I 379 II 2,904 II 13.1 I 
I L-head dikes 45 I 0 99 I 1,107 981 373 I 280 II 2,886 II 13.0 I 
I Chutes a I a a I a 143 294 I 0 II 436 II 2.0 I 
I Totals 1,855 I 424 2,858 I 5995 5563 4149 J 1,288 ]I 2213LJI I 
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Table 7. Angler effort (hours) by macrohabitat and segment by anglers fishing the Missouri River during 2001. 
I I 
Segment D Macrohabitat Camo Creek Brownville Rock Creek Thurnau Rulo To ,,< 
Tributary mouth 72 465 374 124 816 1,850 BE Drainage ditch mouth 0 0 0 0 74 74 0.3 
I Tributaries total II 72 I 465 I 374 I 124 I 890 II 1924 II 8.7 I 
Upper wing dike 351 597 454 347 258 2,008 §§ Middle wing dike 659 588 590 178 197 2,261 10.2 
Lower wing dike 1,016 733 71 995 0 2,816 12.7 
I Wing dikes total II 2026 I 1968 I 1 115 I 1520 I 455 II 7085 II 32.0 I 
Upper notched dike 161 0 0 0 0 §§B§ Middle notched dike 0 0 0 275 436 710 3.2 
Lower notched dike 0 0 45 0 46 91 0.4 
I Notched dikes total II 161 I 0 I 45 I 275 I 482 II 962 II 4.3 I 
Upper revetment 91 651 354 71 0 1,166 § Middle revetment 856 635 175 196 70 1,932 8.7 
Lower revetment 0 897 352 1,151 436 2,835 12.8 
I Revetments total II 947 I 2183 I 881 I 1 418 I 506 II 5933 II 26.8 I 
Upper revet scallop 54 145 358 62 0 618 § Middle revet scallop 181 793 168 373 218 1,733 7.8 
Lower revet scallop 269 0 99 185 0 553 2.5 
I Revet scallo[!s total II 504 938 I 625 620 218 II 2904 II 13.1 I 
I L-head dikes II 1052 669 I 940 225 0 II 2866 II 13.0 I 
I Chutes II 0 217 I 219 0 0 II 436 II 2.0 I 
I Total hours II 4,761 6440 I 4,199 4,181 2,550 II 22132 II I 
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Table 8. Angler effort (hours) by microhabitat and creel period by anglers fishing the Missouri River during 2001. 
I I 
Period 
I Percent I Microhabitat 3/31 -4/27 4128 - 5/25 5/26 - 6/22 6/23 - 7/20 7/21 - 8/17 8/18 - 9/14 9/15 -10/12 Totals 
Tributary above 0 0 0 0 0 74 0 74 .3 
Tributary point 238 71 0 0 0 0 69 378 1.7 
Tributary upper bank 53 0 407 0 511 0 0 971 4.4 
Tributary lower bank 225 35 0 0 46 0 72 378 1.7 
Tributary below 0 0 0 124 0 0 0 124 .6 
I Tributaries total II 516 I 106 I 407 I 124 I 557 I 74 I 141 II 1,925 II 8.7 I 
Wing dike bankline 0 71 0 181 597 0 0 849 3.8 
Wing dike upper dike 117 0 0 62 36 347 24 586 2.6 
Wing dike hole 706 0 0 0 625 1,017 69 2,417 10.9 
Wing dike inner hole 175 71 921 312 335 300 231 2,345 10.6 I 
• Wing dike point bar 0 0 0 0 323 0 0 323 1.5 
Wing dike lower bar 0 0 0 117 350 99 0 566 2.6 
I Win9 dike total II 998 I 71 I 921 I 672 I 2,266 I 1,763 I 324 II 7,015 II 32 
Notched dike hole 0 0 0 218 46 220 0 ffi Notched dike inner hole 45 0 0 218 0 107 0 370 1.7 Notched dike notch 0 0 0 0 109 0 0 109 .5 
I Notched dike total II 45 I 0 I 0 I 436 I 155 I 327 I 0 II 963 II 4.4 
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Table 8. Continued. 
I I 
Period 
I Percent I Microhabitat 3/31 -4/27 4128 - 5/25 5/26 - 6/22 6/23 -7/20 7121 - 8/17 8/18 - 9/14 9/15 -10/12 Totals 
Revetment redrock 0 0 0 0 0 289 0 289 BE Revetment limestone 58 106 149 1,160 775 181 141 2,570 11.6 Revetment pilings 135 0 734 653 685 494 24 2,725 12.3 
I Revetment woody debris II 0 I 0 I 349 I 0 I 0 I 0 I 0 II 349 II 1.6 I 
I Revetment total II 193 I 106 I 1,232 I 1,813 I 1,460 I 954 I 165 II 5,933 II 26.8 I 
Revetment scallop above 0 0 0 330 0 0 0 330 1.5 
Revetment scallop point 0 0 0 58 0 249 120 427 1.9 
Revetment scallop upper pool 0 0 0 598 0 105 0 703 3.2 
Revetment scallop lower pool 0 71 99 58 0 0 0 228 1.0 
Revetment scallop below 58 0 99 800 0 0 259 1216 5.5 
I Revetment scallop total II 58 I 71 I 198 I 1,844 I 0 I 354 I 379 II 2,904 II 13.1 I 
L - head outside dike 0 0 0 510 501 51 48 1,110 ~ L - head inside dike 0 0 0 258 385 249 233 1,135 5.1 L - head hole 116 0 99 329 96 72 0 712 2.9 
I L - heads total 116 I 0 I 99 I 1,107 I 982 I 372 281 II 2,957 II 13 I 
Chute interior 0 1 0 1 0 1 0 1 143 1 0 0 18858 Chute exit 0 0 0 0 0 294 0 
I Chute total 0 I 0 I 0 I 0 I 143 I 294 0 II 437 II 1.9 I 
I Total hours II 1,855 I 424 I 2,858 I 5,995 I 5,563 I 4,149 1,288 II 22,132 II I 
Table 9. Angler effort (hours) by microhabitat and segment by anglers fishing the Missouri River during 2001. 
I I Segment D Microhabitat Camp Creek Brownville Rock Creek Thumau Rulo Totals 
Tributary above 0 0 0 0 74 74 .3 
Tributary point 0 377 0 0 0 377 1.7 
Tributary upper bank 0 53 149 0 770 971 4.4 
Tributary lower bank 72 35 225 0 46 378 1.7 
Tributary below 0 0 0 124 0 124 .6 
Tributaries total II 72 465 374 124 890 II 1,924 II 8.7 
Wing dike bankline 181 419 178 71 0 849 3.8 
Wing dike upper dike 170 0 102 284 49 586 2.6 
Wing dike hole 369 1,034 245 720 49 2,417 10.9 
Wing dike inner hole 1,019 202 473 393 258 2,345 10.6 
Wing dike point bar 287 0 0 36 0 323 1.5 
Wing dike lower bar 0 314 117 36 99 565 2.6 
I W ina dikes total II 2,026 I 1,969 I 1,115 I 1,520 I 455 II 7,085 II 32 
Notched dike hole 54 0 0 166 284 ~ 2.2 Notched dike inner hole 107 0 45 0 218 370 1.7 Notched dike notch 0 0 0 109 0 109 .5 
I Notched dike total II 161 I 0 I 45 I 275 I 482 II 963 II 4.4 
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Table 9. Continued. 
I I 
Segment I I Microhabitat Camp Creek Brownville Rock Creek Thurnau Rulo Totals Percent 
Revetment redrock 0 289 0 0 0 289 ~ Revetment limestone 762 886 277 141 505 2,571 11.6 Revetment pilings 185 1,008 605 926 0 2,725 12.3 
Revetment woody debris 
I 
0 
I 
0 
I 
0 
I 
349 
I 
0 I~~ Revetment total 947 2,183 882 1,416 505 : 5,934 26.8 
Revetment scallop above 0 145 0 185 0 330 1.5 
Revetment scallop point 120 0 58 249 0 427 1.9 
Revetment scallop upper pool 144 289 51 0 218 702 3.2 
Revetment scallop lower pool 0 71 158 0 0 228 1.0 
Revetment scallop below 240 434 358 185 0 1,217 5.5 
I Revetment scall~ total II 504 I 939 I 625 I 619 I 218 II 2,904 II 13.1 ! 
L - head outside dike 697 0 382 31 0 1,110 5.0 
L - head inside dike 78 596 297 163 0 1,135 5.1 
L - head hole 277 72 261 31 0 641 2.9 
I L - heads total II 1,052 I 668 I 940 I 225 I 0 II 2,886 II 13 
Chute interior I 0 I 0 I 143 I 0 I 0 IBEt± Chute exit 0 217 77 0 0 294 1.3 
I Chute total II 0 I 217 I 220 I 0 I 0 II 437 II 1.9 
I Total hours II 4,761 I 6.440 I 4,199 I 4,181 I 2,550 II 22,132 II 
Catch 
Anglers caught over 8,000 fish while fishing the Missouri River during 2001 (Table 10). Over 
52% of the catch occurred during the fourth and fifth creel periods (6/23 - 8117). Over 50% of the catch 
occurred in the Brownville and the Thurnau segments. Catch peaked during the fifth creel period for all 
segments except the Thurnau segment where the highest catch was during the first creel period (3/31 -
4127). 
Anglers harvested over 4,000 fish during 2001 (Table 11), representing just under 50% of the 
fish caught. The percent of fish harvested by creel period ranged from 17.4 to 77.8 with the greatest 
number of fish harvested during the 21 July through 17 August creel period. The percent of fish 
harvested was higher during the last four creel periods then during the first three periods. 
Anglers released over 4,000·fish during 2001 (Table 12) with the percent of fish released 
ranging from 22.3 to 82.6 by creel period. Over 29% of the fish were released during the fifth creel 
period (7/21 - 8/17). 
Catch, harvest and release rates by creel period and segment are presented in Table 13. Total 
catch rates ranged from 0.22 fishlhr from 26 May through 22 June to 0.88 fishlhr from 31 March through 
27 April. Harvest rates ranged from 0.04 to 0.28 fishlhr and release rates ranged from 0.07 to 0.61 
fishlhr. Catch rates by segment were derived by dividing the total number of fish caught in that segment 
by the number of hours of effort by time period. Catch rates by segment ranged from 0.35 fishlhr in the 
Camp Creek, Brownville, Rock Creek and Rulo segments to 0.45 fishlhr in the Thurnau segment. 
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Table 10. Estimated total catch (number offish) and standard deviation by segment and period by anglers on the Missouri River during 2001. 
I I 
Period E Segment Segment totals 3/31 - 4127 4/28 - 5/25 5/26 - 6/22 6/23 - 7/20 7/21 - 8/17 8/18 - 9/14 9/15 -10/12 
Camp Creek 228 151 372 641 185 91 1,668 20.5 
± 129 ± 134 ± 106 ±258 ± 71 ±48 ±346 
Brownville 332 181 100 500 746 276 117 2,252 27.6 
± 138 ± 131 ±44 ± 231 ±338 ±63 ± 52 ±461 
Rock Creek 337 134 277 405 188 113 1,454 17.8 
± 126 ±62 ±83 ± 111 ± 103 ±59 ±230 
Thurnau 730 46 143 157 445 272 90 1,883 23.1 
± 317 ±27 ±99 ±60 ±275 ±66 ± 52 ±444 
Rulo 92 190 562 39 12 895 11.0 
±46 ±74 ±399 ±23 ± 12 ±409 
Period totals 1,627 227 620 1,496 2,799 960 423 ~c ± 390 ± 134 ± 189 ±284 ±654 ± 156 ± 106 ±866 
I Percent II 20.0 I 2.8 I 7.6 I 18.4 I 34.3 I 11.8 I 5.2 II II 
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Table 11. Estimated number of harvested fish and standard deviation by segment and period by anglers on the Missouri River during 2001. 
I r Period I Percent I Segment Segment totals 3/31 - 4/27 4/28 - 5/25 5/26 - 6/22 6/23 - 7/20 7/21-8/17 8/18-9/14 9/15 -10/12 
Camp Creek 32 5 224 366 78 84 789 19.6 
± 13 ±4 ±40 ± 187 ±42 ±45 ±205 
Brownville 109 84 15 316 452 138 101 1,215 30.2 
±47 ±73 ±8 ± 146 ±286 ± 57 ± 53 ±342 
Rock Creek 127 27 184 298 94 84 814 20.2 
±54 ± 21 ±63 ± 103 ±58 ± 41 ± 152 
Thumau 221 16 26 93 204 148 48 756 18.8 
± 113 ±12 ± 21 ±32 ± 106 ±44 ±48 ± 172 
Rulo 35 118 261 22 12 448 11.1 
±33 ±40 ± 147 ± 12 ±12 ± 157 
Period totals 489 100 108 935 1,581 480 329 4,022 
± 134 ± 74 ±45 ± 176 ±400 ± 102 ±94 ±486 
Percent of total catch 12.2 2.5 2.7 23.2 39.3 11.9 8.2 
Percent of total catch 30.1 44.1 17.4 62.5 56.5 50.0 77.8 
harvested 
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Table 12. Estimated number of released fish and standard deviation by segment and period by anglers on the Missouri River during 2001. 
I I 
Period I Percent I Segment Segment totals 
3/31 -4/27 4128 - 5/25 5/26 - 6/22 6/23 - 7/20 7/21 - 8/17 8/18 - 9/14 9/15 -10/12 
Camp Creek 195 145 148 275 107 7 877 21.2 
± 123 ± 130 ±69 ± 168 ±44 ±5 ± 258 
Brownville 223 97 85 185 294 138 16 1,038 25.1 
±99 ±97 ±40 ±93 ± 163 ±44 ±9 241 
Rock Creek 210 107 93 107 94 28 639 15.5 
± 81 ±64 ±50 ±46 ± 50 ± 20 ± 135 
Thurnau 509 30 117 64 241 125 43 1,129 27.3 
± 215 ±23 ± 103 ±36 ± 216 ±43 ±43 ±330 
Rulo 58 71 301 17 447 10.8 
±38 ±36 ±294 ±12 ±299 
Period totals 1,137 127 512 561 1,218 481 94 4,130 
±279 ± 100 ± 186 ± 136 ±436 ±92 ±48 ±584 
Percent of total 27.5 3.1 12.4 13.6 29.5 11.7 2.3 
catch 
Percent of total 69.9 55.9 82.6 35.5 43.5 50.0 22.2 
catch released 
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Table 13. Catch, harvest and release rates (number of fish per angler-hour) by creel perlocl and segment by anglers fishing the 
Missouri River during 2001. 
I ]r Harvest Rate Released Rate Total Catch Rate 
Periocl 
3/31- 4/27 0.27 0.61 0.88 
4/28 - 5/25 0.24 0.30 0.54 
5/26 - 6/22 0.04 0.18 0.22 
6/23 - 7/20 0.16 0.09 0.25 
7121-8117 0.28 0.22 0.50 
8118 - 9114 0.12 0.12 0.23 
9115 -10112 0.26 0.07 0.33 
I Total II 0.18 I 0.19 I 0.37 I 
I Segment I 
Camp Creek 0.17 0.18 0.35 
Brownville 0.19 0.16 0.35 
Rock Creek 0.19 0.15 0.35 
Thurnau 0.18 0.27 0.45 
Rulo 0.18 0.18 0.35 
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Species catch 
Shovel nose sturgeon 
Shovel nose sturgeon were not being sought by any of anglers that were interviewed (Table 14). Anglers 
caught an estimated 738 shovel nose sturgeon, fourth most abundant species caught during the 2001 
creel season (Table 15). Over 91% of the shovel nose sturgeon caught were released. Total catch rate 
for shovelnose sturgeon was 0.03 fishlhr (Table 16). Five shovel nose sturgeon were measured during 
interviews (Table 17), and the mean length of fish harvested varied little between segments. Seasonal 
length comparisons of shovel nose sturgeon harvested were not possible because sturgeon were only 
measured during the first creel period (Table 18). Shovel nose sturgeon were caught in all segments, 
with over 40% of the total catch coming from the Thurnau segment (Table 20). Almost 85% of the 
shovel nose sturgeon were caught during the first creel period. A length-frequency distribution of 
harvested and released sturgeon is presented in Figure 3. 
Common carp 
Common carp were being sought by only 1.3% of anglers that were interviewed. Anglers caught an 
estimated 791 common carp, third most abundant species caught, during the 2001 creel season. Over 
51 % of the common carp caught were harvested. Total catch rate for common carp was 0.04 fish/hr. 
Twelve common carp were measured during interviews, and the mean length harvested ranged from 
478 mm measured in the Rulo segment to 593 mm in the Brownville segment. The mean length of 
common carp harvested was highest during the sixth creel period, but exhibited no obvious trend 
throughout creel season. Only 5% of the common carp harvested were larger than preferred length 
(530 mm) (Table 19). Common carp were caught in all segments and were fairly evenly distributed 
among all segments except in the Rulo segment where less than 20 carp were caught (Table 21). 
Common carp were most abundant during the first (27%) creel period (3/31 - 4/27) and sixth (37%) creel 
period (8/18 - 9/14). A length-frequency distribution of harvested and released common carp is 
presented in Figure 4. 
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Channel catfish 
Many anglers indicated that they were fishing for "catfish", which would have included blue catfish, 
channel catfish and flathead catfish. When these anglers were combined with anglers specifically 
seeking channel catfish and flathead catfish, "catfish" were being sought by 78% of anglers that were 
interviewed. Channel catfish were specifically identified as being sought by 11.5% of the anglers that 
were interviewed, and was the most abundant fish caught. Anglers caught an estimated 3,162 channel 
catfish from 31 March through 12 October 2001, of which 66% were harvested. Total catch rate for 
channel catfish was 0.14 fishlhr and the harvest rate was 0.09 fishlhr. One hundred and thirteen 
channel catfish were measured during interviews. The mean length of channel catfish harvested ranged 
from 327 mm in the Camp Creek segment to 430 mm in the Brownville segment. The mean length of 
channel catfish harvested peaked during the fourth creel period (6/23 - 7120). The quality of the 
channel catfish fishery was poor with 28% the channel catfish harvested larger than quality length (410 
mm) and only 3% being larger than preferred length (610 mm). Channel catfish were caught in all 
segments with almost 30% coming from the Brownville segment and the remaining fish being evenly 
distributed along the other river segments (Table 22). Channel catfish were caught throughout the 
survey period with 39.1% of the total catch occurring during the fifth creel period (7/21 - 8117». A length-
frequency distribution of harvested and released channel catfish is presented in Figure 5. All channel 
catfish released were less than 355 mm long. 
Flathead catfish 
Flathead catfish were being sought specifically by 24.7% of the anglers interviewed and were the 
second most abundant species caught. Anglers caught an estimated 2,124 flathead catfish from 31 
March through 12 October 2001, of which 59.6% were harvested. Total catch rate for flathead catfish 
was 0.10 fishlhr and the harvest rate was 0.06 fishlhr. Forty-two flathead catfish were measured during 
interviews. The mean length of flathead catfish harvested ranged from 387 mm in the Rulo segment to 
517 mm in the Brownville segment. The mean length of flathead catfish harvested declined from 453 
26 
mm from 23 June through 20 July to 408 mm from 18 August to 14 September. The quality of the 
flathead catfish fishery was poor with only 29% of the flathead catfish harvested being larger than quality 
length (510 mm), and only 1% larger than preferred length (710 mm). Flathead catfish were caught in all 
segments with the highest overall catch coming from the Brownville segment (28.5%) (Table 23). Most 
flathead catfish (77.6%) were caught between 23 June and 17 August. A length-frequency distribution of 
harvested and released flathead catfish is presented in Figure 6. Only flathead catfish less than 13 
inches long were released. 
Freshwater drum 
Freshwater drum were not being sought by any of the anglers that were interviewed, however they were 
the sixth most abundant species caught. Anglers caught an estimated 274 freshwater drum from 31 
March through 12 October 2001, of which 92% were released. Total catch rate for freshwater drum was 
0.01 fishlh. Only two freshwater drum were measured during surveys. Freshwater drum were caught in 
all segments with almost 39% of the catch coming from the Brownville segment and 24% from the 
Camp Creek segment. Freshwater drum were caught throughout the survey period with over 34.3% of 
the total harvest occurring between 21 July and 17 August (Table 24). A length-frequency distribution of 
harvested and released freshwater drum is presented in Figure 7. Freshwater drum of all sizes were 
released 
Other species 
Almost 21% of anglers interviewed indicated that they were seeking whatever species were biting. No 
anglers indicated that they were seeking a species or species group other than catfish, channel catfish, 
flathead catfish and common carp. Species other than catfish, common carp, shovel nose sturgeon and 
freshwater drum made up less than 10% of the total catch (Table 15). Almost 50% of these were 
long nose gar and shortnose gar. Other species caught included goldeye, "skipjack", grass carp, river 
carpsucker, and shorthead red horse. Less than 28% of these fish were harvested. One lake sturgeon 
was reported being caught and released during the survey. 
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Table 14. Number and percent of anglers who indicated that they were seeking a particuloc species while fishing the Missouri River 
during 2001. 
I SQecies II Number I Percent I 
Common carp 4 1.3 
Catfish 127 41.8 
Channel catfish 35 11.5 
Flathead catfish 75 24.7 
Any species 63 20.7 
I Total II 304 I I 
Table 15. Estimated total number of fish harvested, released and caught and the standard error by species by anglers fishing the 
Missouri River during 2001. 
I Species I 
Harvested Released Total 
Catch SE Catch SE Catch SE 
Lake sturgeon 14 12 14 12 
Shove/nose sturgeon 66 34 672 162 738 172 
Longnose gar 37 18 60 32 98 35 
Shortnese gar 19 11 256 62 275 62 
Goldeye 119 57 119 57 
"Sklpjaok" 39 18 42 23 80 29 
Grass carp 17 8 17 8 
Common carp 405 125 386 77 791 141 
Sucker family 67 31 67 31 
River carpsucker 50 21 41 20 91 29 
Shorthead redhorse 6 3 6 3 
Catfish 258 104 258 104 
Blue catfish 22 10 14 12 36 15 
Channel catfish 2,079 307 1,083 260 3,162 436 
Flathead catfish 1,266 220 858 301 2,124 421 
Freshwater drum 22 13 252 53 274 55 
I Total II 4,022 I 486 I 4,130 I 584 I 8,152 I 866 I 
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Table 16. Total catch, harvest and release rates by species by anglers fishing the Missouri River during 2001. 
I Species II Harvest I Release I Catch I 
Lake Sturgeon <0.01 < 0.01 
Shovelnose sturgeon <0.01 0.03 0.03 
Longnose gar <0.01 <0.01 < 0.01 
Shortnose gar <0.01 0.01 0.01 
Goldeye < 0.01 < 0.01 
"Skipjock" <0.01 <0.01 < 0.01 
Grass carp <0.01 < 0.01 
Common carp 0.02 0.02 0.04 
Sucker family < 0.01 < 0.01 
River Carpsucker < 0.01 <0.01 < 0.01 
Shorthead Redhorse <0.01 < 0.01 
Catfish 0.01 0.01 
Blue catfish < 0.01 < 0.01 < 0.01 
Channel catfish 0.09 0.05 0.14 
Flathead catfish 0.06 0.04 0.10 
Freshwater drum <0.01 0.01 0.01 
I Total II 0.18 I 0.19 I 0.37 I 
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Table 17. Number of fish measured, minimum, maximum and mean lengths (mm) by species and segment for fish caught by 
anglers fishing the Missouri River during 2001. 
I SEecies I Segment I N I Minimum I Maximum I Mean , 
Shovel nose sturgeon Brownville 3 513 522 519 
Rock Creek 2 514 520 517 
Common carp Camp Creek 2 462 559 511 
Brownville 4 385 672 593 
Thurnau 2 508 528 518 
Rulo 4 421 615 478 
Channel catfish Camp Creek 9 219 457 327 
Brownville 23 316 710 430 
Rock Creek 39 270 608 364 
Thurnau 20 247 660 367 
Rulo 22 320 451 365 
Flathead catfish Camp Creek 12 251 705 393 
Brownville 10 338 711 517 
Rock Creek 8 360 560 442 
Thurnau 9 201 604 424 
Rulo 3 382 391 387 
Freshwater drum Camp Creek 1 358 358 358 
Rock Creek 1 352 352 352 
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Table 18. Mean length (mm) of fish harvested by creel pericd by anglers fishing the MIssouri River during 2001. 
Pericd 
Species 3/31 - 4/27 4/28 - 5/25 5/26 - 6/22 6/23 - 7/20 7/21 - 8/17 8/18 - 9/14 9/15 -10/12 
Shovelnose sturgeon 518 
Common carp 559 528 462 433 582 
Channel catfish 383 373 365 417 368 316 406 
Flathead catfish 453 439 408 445 
Freshwater drum 352 358 
Table 19. PSD and RSD values for harvested fish by anglers fishing the Missouri River during 2001. 
I I RSD-P RSD·M RSD·T S~ecies PSD (preferred) Jrnemorable) (trophv) 
Common carp 92 5 2 
Channel catfish 28 3 1 
Flathead catfish 29 1 
Freshwater drum 100 
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Table 20. Estimated total catch (harvested fish) of shovelnose sturgeon by segment and period and totals with standard deviations for anglers fishing the Missouri River during 2001. 
I S~ment I Period Harvested Released Totals Percent 
3/31 -4/27 4128 - 5/25 5/26 - 6/22 6/23 - 7120 7121- 8/17 8/18 - 9/14 9/15 -10/12 
I 
Camp 139 4 15 2 155 157 21.3 
Creek (2) (0) (0) ±2 :!:97 ±97 
Brownville 103 16 2 45 19 147 166 22.5 
(19) (0) (0) (0) ± 14 ± 55 ±60 
Rock Creek 103 2 7 13 99 112 15.2 
(13) (0) (0) ±8 ± 41 ±36 
Thurnau 281 10 3 7 32 268 300 40.7 
(32) (0) (0) (0) ±30 ± 109 ± 123 
Rulo 1 2 3 3 0.4 
(0) (0) ±2 ±2 
Harvested 
I 
66 
I I I I I I I 
66 
±34 ±34 
Released 560 25 12 75 672 
± 154 ± 17 ±5 :!:45 ± 162 
Tot" 
I 
626 
I 
25 
I 
12 
I 
75 
I I I II I II 
738 
I 
! 
± 165 ±17 ±5 ±45 ± 172 
Percent 84.3 3.4 1.6 10.1 8.9 91.1 
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Figure 3. Length-frequency of harvested and released shovelnose sturgeon by anglers fishing the Missouri River during 2001. 
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Table 21. Estimated total catch (harvested fish) of common carp by segment and period and totals with standard deviations by anglers fishing the Missouri River during 2001. 
I S~ment I Period Harvested Released Total Percent 
3131 - 4127 4/28 - 5/25 5/26 - 6/22 6/23 - 7/20 7/21-8/17 8/18 - 9/14 9/15 -10/12 
Camp 21 30 20 14 82 5 69 103 172 21.7 
Creek (13) (0) (20) (5) (31 ) (0) ±32 ±49 ± 55 
Brownville 32 16 15 27 84 10 78 106 184 23.3 
(26) (0) (15) (14) (23) (0) ±36 ±38 ±47 
Rock 75 20 15 14 60 15 124 75 199 25.2 
Creek (70) (0) (15) (9) (30) (0) ±78 ±29 ± 81 
Thurnau 89 8 22 8 9 60 21 126 91 217 27.4 
(83) (8) (0) (8) (5) (22) (0) ±86 ±36 ± 90 
Rulo 9 2 3 5 8 11 19 2.4 
(0) (2) (2) (4) ±5 ±9 ± 11 
Harvested 192 8 60 36 110 405 
± 112 ±8 ±25 ± 17 ±45 ± 125 
Released 25 97 31 182 51 386 
± 13 ±39 ± 16 ±59 ±25 ± 77 
Total 217 8 97 60 67 291 51 
I I lEt; ± 110 ±8 ±39 ±25 ±20 ±69 ±25 Percent 27.4 1.0 12.3 7.6 8.5 36.8 6.4 51.2 48.8 
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Figure 4. Length-frequency of harvested and released common carp by anglers fishing the Missouri River during 2001. 
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Table 22. Estimated total catch (harvested fish) of channel catfish by segment and period and totals with standard deviations by anglers fishing the Missouri River during 2001. 
-------------- -- ---------------- -------- --- -- -------
I S~ment I Period Harvested Released Total Percent 
3/31 - 4/27 4/28 - 5/25 5/26 - 6/22 6/23 - 7/20 7/21- 8/17 8/18 - 9/14 9/15 -10/12 
Camp 23 21 173 299 37 63 419 197 616 19,5 
Creek (17) (5) (101 ) (206) (30) (60) ± 136 ±84 ±145 
Brownville 150 72 23 190 366 68 74 848 295 943 29,8 
(63) (72) (15) (115) (257) (68) (68) ±220 ± 119 ± 251 
Rock 86 37 151 193 47 69 442 141 583 18,4 
Creek (41 ) (27) (101) (171 ) (46) (56) ±96 ±68 ± 111 
Thurnau 273 4 37 75 178 78 33 354 324 678 21.4 
(105) (4) (26) (41 ) (107) (59) (12) ± 117 ± 181 ±272 
Rulo 39 87 201 12 3 216 126 342 10,8 
(35) (75) (100) (3) (3) ±67 ± 102 ±142 
Harvested 226 76 108 433 841 196 199 2,079 
±99 ±72 ±45 ±69 ±255 ±49 ± 69 ±307 
Released 306 49 243 396 46 43 1,083 
± 183 ±20 ±79 ± 163 ±16 ±24 ±260 
Total 532 76 157 676 1,237 242 242 I I II~ ± 281 ± 72 ±47 ± 103 ±292 ± 51 ±74 Percent 16,8 2,4 5,0 21,4 39,1 7.7 7,6 65,7 34,3 
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Figure 5. Length-frequency of harvested and released channel catfish by anglers fishing the Missouri River during 2001. 
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Table 23. Estimated total catch (harvested fish) of flathead catfish by segment and period and totals with standard deviations by anglers fishing the Missouri River during 2001. 
I S~ment I Period Harvested Released Total Percent 3/31 - 4/27 4/28 - 5/25 5/26 - 6/22 6/23 - 7/20 7/21- 8/17 8/18 - 9/14 9/15 -
10/12 
Camp 9 79 273 21 17 256 143 399 18.8 
Creek (0) (76) (146) (17) (17) ± 78 ± 111 ± 148 
Brownville 18 58 165 281 60 23 412 193 605 28.5 
(0) (0) (162) (170) (57) (23) ± 162 ± 112 ± 198 
Rock 49 42 138 18 20 175 92 267 12.6 
Creek (0) (40) (97) (18) (20) ±43 ± 58 ± 70 
Thumau 58 15 41 246 61 24 213 232 445 21.0 
(0) (0) (39) (95) (55) (24) ±63 ± 156 ± 198 
Rulo 33 352 17 6 210 198 408 19.2 
(33) (156) (15) (6) ± 100 ± 194 ±269 
Harvested 350 664 162 90 1,266 
± 126 ± 170 ±47 ±34 ±220 
Released 134 73 10 626 15 858 
± 79 ±60 ±4 ±284 ±8 ± 301 
Total 134 73 360 1,290 177 90 I I I~ ±79 ± 60 ± 127 ±385 ±45 ±34 Percent 6.3 3.4 16.9 60.7 8.3 4.2 59.6 40.4 
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Figure 6. Length frequency of harvested and released flathead catfish by anglers fishing the Missouri River during 2001. 
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Table 24. Estimated total catch (harvested fish) of freshwater drum by segment and period and totals with standard deviations by anglers fishing the Missouri River during 2001. 
I Segment I Period Harvested Released Total Percent 
3/31 -4/27 4128 - 5/25 5/26 - 6/22 6/23 - 7/20 7/21-8/17 8/18 - 9/14 9/15 -10/12 
Camp 1 17 9 28 11 1 65 66 24.1 
Creek (1 ) (0) (0) (0) (0) ±1 ±2S ±2S 
Brownville 2 12 9 25 44 15 14 93 107 39.1 
(2) (12) (0) (0) (0) (0) ± 12 ±39 ±40 
Rock 3 11 5 16 3 3 35 38 13.9 
Creek (3) (0) (0) (0) (0) ±3 ± 13 ±13 
Thurnau 1 3 12 6 4 22 4 45 48 17.5 
(1) (3) (0) (0) (0) (0) ±3 ±22 ±22 
Rule 5 3 2 5 15 15 5.5 
(0) (0) (0) (0) ±8 ±8 
~"- I 7 
I 
15 
I I I I I I 
22 
±4 ± 12 ±13 
54 48 94 56 252 Released : 
±22 ±22 ±36 ±23 ± 53 
Total 7 15 54 48 94 56 274 
±4 ±12 ±22 ±22 ±36 ±23 ±55 
Percent 2.6 5.5 19.7 17.5 34.3 20.4 8.0 92.0 
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Figure 7. Length frequency of harvested and released freshwater drum by anglers fishing the Missouri River during 2001. 
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A long-term goal of conducting annual creel surveys on the Missouri River is to develop 
educational materials for recreational fishing on the Missouri River, based upon survey results. We will 
compare season, bait, macrohabitat and microhabitat fished and river conditions when anglers are 
specifically seeking a certain species to catch. 
Table 25 presents information on when anglers targeted certain species. Catfish were targeted 
throughout the year. Channel catfish pressure remained fairly steady throughout the year, but angling 
for flathead catfish peaked during the fourth creel period and pressure remained heavy throughout the 
remainder of the creel season. Table 26 presents information on the bait used when targeting a specific 
species and Table 27 presents information on the percent of fish caught using specific baits. Corn was 
the most common bait used to target common carp but over 45% of the carp were caught on 
nightcrawlers. Almost 49% of the anglers seeking channel catfish used stink bait and this proved to be 
the most effective way of catching channel catfish. Anglers seeking flathead catfish used live fish 
(minnows, chubs, goldfish, bluegill and bullhead) 80% of the time, and 78% of the flathead catfish were 
caught using these same species. Night crawlers, followed by chubs were the most common baits used 
to catch shovel nose sturgeon and freshwater drum. 
Table 28 presents information on the macrohabitat fished by anglers seeking a particular 
species and Table 29 presents information on which macrohabitats each species was actually caught 
from. Seventy-five percent of anglers seeking common carp fished wing dikes and over 52% of the carp 
were caught in wing dikes. The most popular habitat for anglers seeking catfish and channel catfish 
were wing dike fields, with 28.8% and 25.7% respectively. Anglers caught over 23% of the channel 
catfish in wing dike habitats. However, tributary mouths proved to be the best macro habitat with 31.5% 
of all channel catfish being caught in this habitat. Although anglers seeking flathead catfish spent 32% 
of their total effort in wing dike macrohabitats, only 10% of all flathead catfish were caught in wing dike 
fields. The revetment side, especially the middle and lower revetment, proved to be the best habitat to 
catch flathead catfish, representing 34% of the catch. Tributary mouths and wing dike fields proved to 
be the best habitat for fishing for shovel nose sturgeon, while the revetment side of the river was the best 
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habitat for freshwater drum. 
Table 30 presents information on the microhabitat fished by anglers seeking a particular species 
and Table 31 presents information on which microhabitats each species was actually caught from. Half 
of all anglers seeking common carp fished in the wing dikes inner hole, while 23.8% of carp were caught 
in this type of microhabitat. Wing dikes inner hole provided the most popular microhabitat for anglers 
targeting channel catfish with over 14% of the total effort coming from the wing dikes inner hole, but only 
5.5% of the channel catfish caught came from this microhabitat. Revetment pilings were fished by 
14.3% of anglers targeting channel catfish and produced 13% of the channel catfish caught. No anglers 
specifically fishing for channel catfish fished the tributaries point, however this was the most productive 
microhabitat, with over 17% of all channel catfish caught coming from the tributaries point. Flathead 
anglers concentrated in mainly the wing dikes hole followed closely by revetment limestone 
microhabitats. Wing dikes hole proved to be a poor habitat for flathead catfish fishing. Only 4% of all 
flatheads came from the wing dikes hole. Revetment limestone and revetment piling provided the best 
opportunities for catching a flathead catfish. Thirty-four percent of all flathead catfish caught came from 
these two habitats. Shovel nose sturgeon were caught mainly in the tributary point and freshwater drum 
in the wing dikes inner hole. 
Tables 32 and 33 compare the species sought and number of each species caught by bank and 
boat anglers, respectively. A fairly even distribution between bank and boat anglers is seen while 
seeking a specific species. Boat anglers targeted catfish in general about twice as much as bank 
anglers, who are more generalist in their fishing effort, seeking what ever species are biting. Boat 
anglers caught a higher percentage of channel catfish while bank anglers caught more flathead catfish. 
Boat anglers caught more shovel nose sturgeon, while bank anglers caught more freshwater drum. 
Table 34 compares the percent of bank and boat anglers fishing different macro habitats and Table 35 
compares the percent of bank and boat anglers fishing different microhabitats. Bank anglers fished 
tributaries 13.6% of the time compared to only 6.7% of the time for boat anglers. Bank and boat anglers 
fished the wing dike side of the river equally, but boat anglers fished the revetment side more frequently. 
Boat anglers fished the hole and inner hole on wing dikes 23.1% of the time compared to 14.6% by bank 
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anglers. Bank anglers fished the bankline above revetment scallops and the upper pool 11.7% of the 
time compared to 2.6% of the time for boat anglers. 
Daily water temperatures and secchi disk (cm) readings are presented in Figure 8. Water 
temperature increased gradually until early August when temperatures started to decline. Secchi disk 
readings fluctuated but gradually increased throughout the year. Table 36 presents information on water 
temperature when anglers chose to target a particular species and Table 37 presents information on 
water temperature when fish were caught. Channel catfish were targeted at all water temperatures 
while the number of trips targeting flathead catfish increased greatly after water temperatures reached 
16 - 20°C. Most shovel nose sturgeon were caught when water temperatures were low (11 - 15°C). 
common carp and channel catfish were caught more uniformly throughout the year and flathead catfish 
were when water temperatures were above 21 °C. Table 38 presents information on water 
transparency (secchi disk) when anglers chose to target a particular species and Table 39 presents 
information on water transparency (secchi disk) when fish were caught. Anglers targeting common carp. 
channel and flathead catfish fished more often under turbid conditions than anglers that were after any 
species. Most shovel nose sturgeon were caught when the river was less turbid. Common carp. channel 
and flathead and catfish were caught under a wider range of turbidity. 
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Table 25. Percent of anglers seeking a particuloc species by period while fishing the Missouri River during 2001. 
Common Channel Flathead Any 
Period Carp Catfish Catfish Catfish Species 
I Number of an~lers II 4 I 127 I 35 I 75 I 63 I 
3131 - 4127 7.1 20.0 1.3 14.3 
4128 - 5125 7.9 5.7 9.5 
5126 - 6122 14.2 8.6 2.7 1.6 
6123 - 7120 25.0 15.0 20.0 37.3 33.3 
7121-8117 29.1 11.4 20.0 16.4 
8118 - 9114 75.0 20.0 17.1 21.3 20.6 
9115 -10112 7.1 17.1 17.3 3.2 
Table 26. Percent of anglers using types of bait by species sought while fishing the Missouri River during 2001. 
I Bait II Common Channel Flathead Any Carp Catfish Catfish Catfish Species 
I Number of anglers II 4 I 127 I 35 I 75 I 63 I 
Green worm 5.7 
Night crawler 25.0 29.9 14.3 12.0 57.1 
Minnow 7.1 6.7 3.2 
Chub 16.5 2.9 21.3 6.4 
Crayfish 0.8 2.9 2.7 1.6 
Goldfish 13.4 17.1 40.0 9.5 
Bluegill 3.9 8.0 4.8 
Bullhead 4.0 
Cutup fish 3.9 2.9 1.6 
Stink bait 21.3 48.6 11.1 
Entrails 0.8 
Corn 75.0 4.0 3.2 
Liver 2.4 2.9 1.6 
Froo 2.9 1.3 
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Table 27. Percent of anglers using types of bait by species caught while fishing the Missouri River from. Camp Creek to the Kansas State line during 2001. 
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I Number of fish II 1 I 25 I 2 I 16 I 6 I 2 I 2 I 22 I 2 I 3 I 1 I 4 I 3 I 146 I 50 I 16 IC 
Night crawler 44.0 12.5 83.3 50.0 45.5 100 100 11.6 10.0 50.0 21.3 
Minnow 66.7 4.8 8.0 4.3 
Chub 100 32.0 50.0 25.0 50.0 4.6 66.7 11.0 40.0 25.0 19.3 
Crayfish 16.7 0.7 2.0 1.0 
Goldfish 31.3 9.1 33.3 5.5 20.0 12.5 9.3 
Bluegill 6.3 50.0 13.6 0.7 8.0 3.3 
Bullhead 0.7 2.0 0.7 
Cutup fish 4.0 25.0 4.8 4.0 
Stink bait 20.0 9.1 57.5 8.0 12.5 32.2 
Com 18.2 100 0.7 2.0 2.7 
Liver 33.3 2.1 1.3 
Frog 50.0 50.0 0.7 
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Table 28. Percent of anglers using macrohabitat by species sought while fishing the Missouri River during 2001. 
I Macrohabitat I 
Common Channel Flathead 
I carp Catfish catfish catfish Any species Percent 
I Number of anglers I 4 I 125 I 35 I 75 I 59 298 I 
Tributary mouth 25.0 
I 
7.2 
I 
14.3 
I 
5.3 
I 
13.6 BEj 
Drainaae Ditch mouth 1.3 0.3 
,I Tributarv 25.0 72 14.3 66 136 II 94 
I 
Upper wingdike 25.0 8.0 14.3 12.0 13.6 §§ Middle wingdike 9.6 11.4 9.3 11.9 10.1 
Lower wingdike 50.0 11.2 10.7 5.1 9.1 
I Wing dike II 75.0 I 28.8 I 25.7 I 32 I 30.6 30.3 I 
Upper notched dike 
I I 
2.4 
I I I §§ Middle notched dike 6.7 1.7 Lower notched dike 0.8 2.9 1.3 1.0 I Notched dike II I 3.2 I 2.9 I 8 I 0 II 3.7 I 
Upper revetment 8.0 5.3 §§ Middle revetment 3.2 5.7 13.3 18.7 9.1 
Lower revetment 12.0 17.1 5.3 8.5 10.1 
I Revetment II I 23.2 I 22.8 I 23.9 I 27.2 II 23.9 I 
Upper revetment scallop 3.2 5.7 4.0 §§ Middle revetment scallop 8.8 5.7 9.3 10.2 8.7 
Lower revetment scallop 4.8 2.9 1.3 3.4 3.4 
I Revetment scalloQ II I 16.8 I 14.3 I 14.6 I 13.6 II 15.1 I 
I L - head dike II I 16.8 I 14.3 I 14.7 I 15.3 II 15.4 I 
I Chute II I 4.0 I 5.7 I I II 2.4 I 
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Table 29. Percent of fish caught by anglers by species by macrohabitat by anglers while fishing the Missouri River during 2001. 
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I Number of fish 1 I 25 I 2 I 16 I 6 I 2 I 2 I 21 I 2 I 3 I 1 I 4 I 3 I 146 I 50 I 16 I 300 I 
Tributary mouth 
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1 1 
1
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1
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.
0 
1
23
.
8
1 
1 1 1 1 
1
31
.
5 
1 
2.0 
1 
6.3 I~: 1 Drainage ditch mouth 6.0 
I Tributar,: I 48.0 I 50.0 I I I 50.0 I 50.0 I 23.8 I I I I I I 31.5 I 8.0 I 6.3 I 23.7 I 
Upper wing dike 6.3 50.0 19.1 6.9 2.0 6.3 6.0 
Middle wing dike 100 12.0 31.3 14.3 33.3 8.9 6.0 12.5 10.3 
Lower wing dike 24.0 50.0 18.8 83.3 19.1 7.5 2.0 31.3 12.0 
I Wing dike 100 I 36.0 I 50.0 I 56.4 I 83.3 I I 50.0 I 52.5 I I I I I 33.3 I 23.3 I 10.0 I 50.1 I 28.3 I 
Middle notched dike 
I I I I I I I I 1
33
.
3 
I I I I 
0.7 
I 
4.0 
I I 
13
1 
Lower notched dike 4.0 0.3 
I Notched dike I 4.0 I I I I I I I I 33.3 I I I I 0.7 I 4.0 I 0 I 1.7 I 
Upper revetment 12.5 50.0 4.8 100 6.2 4.0 6.3 5.7 
Middle revetment 6.3 4.8 6.2 12.0 18.8 6.7 
Lower revetment 33.3 50.0 6.2 18.0 7.0 
I Revetment II I I I 18.8 I I 50.0 I I 9.6 I I 33.3 I 100 I 50.0 I I 18.6 I 34.0 I 25.1 I t9.4 I 
Upper revetment scallop 4.8 100 50.0 4.8 4.0 
Middle revetment scallop 4.0 16.7 33.3 2.7 14.0 12.5 5.3 
Lower revetment scallop 8.0 4.8 33.3 4.1 6.0 4.3 
I Revetment scallop II I 12.0 I I I 16.7 I I I 9.6 I 100 I 33.3 I I 50.0 I 33.3 I 11.6 I 20.0 I 12.5 I 13.6 I L - head dike II I I I 25.0 I I I I 4.8 I I I I I I 10.3 I 20.0 I 6.3 I 10.3 I Chute II I I I I I I I I I I I I 33.3 I 4.1 I 4.0 I I 3.0 
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Table 30. Percent of anglers using microhabitat by species sought while fishing the Missouri River during 2001. 
I Microhabitat Percent 
I Number of anglers 4 125 35 75 59 298 
Tributary above 1.3 0.3 
Tributary point 1.6 2.7 3.4 2.0 
Tributary upper bank 3.2 8.6 2.7 3.4 3.7 
TributMy lower bank 2.4 6.8 2.4 
TributMy below 25.0 5.8 1.0 
I Tributary II 25.0 7.2 14.4 6.7 13.6 II 94 
, 
Wing dike bankline 3.2 5.7 2.7 1.7 3.0 
Wing dike upper dike 25.0 4.0 5.3 3.4 4.0 
Wing dike hole 10.4 5.7 16.0 5.1 10.1 
Wing dike inner hole 50.0 8.0 14.3 8.0 11.9 10.1 
Wing dike point bar 0.8 1.7 0.7 
Wing dike lower bar 2.4 6.8 2.4 
IWin~ dike II 75.0 I 28.8 I 25.7 I 32.0 I 30.6 II 30.3 
Notched dike hole I I 0.8 I 2.9 I 5.3 I I~ Notched dike inner hole 2.4 1.3 Notched dike notch 1.3 
I Notched dike II 0 I 3.2 I 2.9 I 7.9 I 0 II 3.6 
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Table 30. Continued. 
I Microhabitat I Common Channel Flathead Any I I carp Catfish catfish catfish species Percent 
Revetment red rock 1.3 8B Revetment limestone 12.0 2.9 13.3 15.3 11.7 Revetment pilings 8.0 14.3 9.3 11.9 9.7 
I Revetment woody debris II I 3.2 I 5.7 I I II 2.0 I 
I Revetment II 0 I 23.2 I 22.9 I 23.9 I 27.2 II 23.7 I 
Revetment scallop above 5.6 2.7 3.0 
Revetment scallop point 2.4 5.7 1.7 
Revetment scallop upper pool 1.6 5.3 10.2 4.0 
Revetment scallop lower pool 3.2 3.4 2.0 
Revetment scallop below 4.0 8.6 6.7 4.4 
I Revetment scallop II 0 I 16.8 I 14.3 I 14.7 I 13.6 II 15.1 I 
L - head outside dike 4.8 5.3 6.8 ~ L - head inside dike 10.4 5.7 4.0 8.5 7.7 L - head hole 1.6 8.6 5.3 3.0 
I L-head dike II 0 I 16.8 I 14.3 I 14.6 I 15.3 II 15.4 
Chute I backwater interior I I 1.6 I I I It± Chute I backwater exit 2.4 5.7 I Chute II 0 I 4.0 I 5.7 I 0 I 0 II 2.4 
Table 31. Percent of fish caught by anglers by species by microhabitat while fishing the Missouri River during 2001. 
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16 
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21 
I 
2 
I 
3 
I 
1 
I 
4 
1 
3 
1
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I 
16 1 300 I 
Tributary above 6.0 1.0 
Tributary point 40.0 17.1 2.0 12.0 
Tributary upper bank 50.0 19.1 12.3 7.7 
Tributary lower bank 8.0 4.8 2.1 6.3 2.3 
Tributary below 50.0 50.0 0.7 
ITribut~ II 0 I 48.0 I 50.0 I 0 I 0 I 50.0 I 50.0 I 23.9 I 0 I 0 I 0 I 0 I 0 I 31.5 I 8.0 I 6.3 I 23.71 
Wing dike bankline 50.0 4.8 6.3 3.0 
Wing dike upper dike 20.0 33.3 50.0 9.5 2.1 2.0 6.3 5.0 
Wing dike hole 4.0 31.3 50.0 14.3 7.5 4.0 8.3 
Wing dike inner hole 100.0 4.0 23.8 33.3 5.5 2.0 31.3 7.3 
Wing dike point bar 1.4 2.0 1.0 
Wing dike lower bar 8.0 25.0 4.8 2.1 6.3 3.7 
I Win~ dike II 100.0 I 36.0 I 50.0 I 56.3 83.3 I 0.0 I 50.0 I 52.4 0.0 I 0.0 I 0.0 I 0.0 I 33.3 I 23.4 I 10.0 I 50.2 I 28.3 
Notched dike hole 
I I I I I I I 
I n' 
I I I I I I 
0.3 
Notched dike inner hole 4.0 0.3 
Notched dike notch 0.7 4.0 1.0 
I Notched dike II 0 I 4.0 I 0 I 0 0 I 0 I 0 I 0 0 I 33.3 I 0 I 0 I 0 0.7 I 4.0 I 0 I 1.6 
Revetment redrock 
1 1 1 1 
6.3 
1
50
.
0 
1 1 
4.8 
133.3 1100.0 1 1 
0.7 
1180 11251 
1.3 
Revetment limestone 6.3 4.8 4.1 7.0 
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Table 31. Continued. 
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Revetment pilings 
I I I I "' I I I I I I I 1.
0 I I :~ I '"'1'" I ~: I Revetment woody debris 
I Revetment II 0 I 0 I 0 I 18.9 I 0 I 50.0 I 0 I 9.6 I 0 I 33.3 I 100.0 I 50.0 I 0 I 18.5 I 34.0 I 25.0 I 19.3 I 
Revetment scallop 4.0 100 0.7 1.3 
above 
Revetment scallop point 16.7 33.3 1.4 6.0 6.3 2.7 
Revetment scallop 4.0 4.8 0.7 2.0 6.3 1.7 
upper pool 
Revetment scallop 4.0 4.8 50.0 1.4 20. 2.3 
lower pool 
Revetment scallop 33.3 7.5 10.0 5.7 
below 
I Revetment scallop II 0 1 12.0 1 0 1 0 1 16.7 1 0 1 0 1 9.6 1100.0 1 33.3 1 0 1 50.0 1 33.3 1 11.7 1 38.0 1 12.6 1 13.7 1 
L - head outside dike 
1 1 1 1 ::·1 1 1 
1 ,. 
1 1 1 1 1 
1 :: I~IJ::I L - head inside dike L - head hole 2.1 
I L-head dike II 0 I 0 I 0 I 25.1 I 0 I 0 I 0 I 4.8 I 0 I 0 I 0 I 0 I 0 I 10.3 I 20 I 6.3 I 10.4 I 
Chute I backwater 
I I I I I I I I I I I I I~t: I " I I :: I interior Chute I backwater exit I Chute II 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 33.3 I 4.2 I 4.0 I 0 I 3.0 I 
Table 32. Percent of anglers seeking fish species by access type while fishing the Missouri River dUring 2001. 
I Species I 
Access 
Bank Boat 
I Number of Analers I 105 199 
Common Carp 1.9 1.0 
Catfish 27.6 49.3 
Channel Catfish 12.4 11.1 
Flathead Catfish 27.6 23.1 
Any species 30.5 15.6 
Table 33. Percent of fish caught by access type while fishing the Missouri River during 2001. 
I Species I 
Access 
Bank Boat 
I Number of Fish I 71 230 
Lake Sturgeon 0 0.4 
Shovelnese Sturgeon 5.6 9.1 
Longnese Gar 1.4 0.4 
Shortnese Gar 4.2 5.7 
Goldeye 1.4 2.1 
Skipjock 2.8 0 
Grass Carp 1.4 0.4 
Common Carp 16.9 4.4 
Sucker Family 0 0.9 
River CaIpsucker 2.8 0.4 
Shorthead Redhorse 0 0.4 
Catfish 0 1.7 
Blue Catfish 0 1.3 
Channel Catfish 36.6 52.2 
Flathead Catfish 19.7 15.7 
Freshwater Drum 7.0 4.8 
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Table 34. Percent of bank and boat anglers by macrohabitat that fished the Missouri River during 2001. 
I Macrohabitat I' 
Access 
Bank Boat 
I Number of anglers I 103 195 
Tributary mouth 
,I 
13.6 
I 
6.7 
I Drainage ditch mouth 1.0 
Upper wingdike 6.8 13.3 
Middle wingdike 14.6 7.7 
Lower wing dike 8.7 9.2 
Upper notched dike 
I I 
1.5 
I 
Middle notched dike 1.9 1.5 
Lower notched dike 2.9 
Upper revetment 2.9 5.6 
Middle revetment 8.7 9.2 
Lower revetment 5.8 12.3 
Upper revetment scallop 1.0 4.1 
Middle revetment scallop 7.8 9.2 
Lower revetment scallop 6.8 1.5 
I L - head dike II 14.6 I 15.9 I 
II Chute II 2.9 I 2.1 I 
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Table 35. Percent of bank and boat anglers by microhabitat that fished the Missouri River during 2001. 
I Microhabitat I 
Access 
Bank Boat 
I Number of anglers I 103 195 
Tributary above 1.0 
Tributary point 3.1 
Tributary upper bank 5.8 2.6 
Tributary lower bank 4.9 1.0 
Tributary below 2.9 
WIng dike bankline 4.9 2.1 
Wing dike upper dike 4.9 3.6 
Wing dike hole 7.8 11.3 
Wing dike inner hole 6.8 11.8 
Wing dike point bar 1.9 
Wing dike lower bar 3.9 1.5 
Notched dike hole 3.9 1.0 
Notched dike inner hole 1.0 1.5 
Notched dike notch . 0.5 
Revetment redrock 1.0 
Revetment limestone 10.7 12.3 
Revetment pilings 5.8 11.8 
Revetment woody debris 3.1 
Revetment scallop above 4.6 
Revetment scallop point 3.9 0.5 
Revetment scallop upper pool 7.8 2.1 
Revetment scallop lower pool 1.0 2.6 
Revetment scaJlop below 2.9 5.1 
L - head outside dike 2.9 5.6 
L - head Inside dike 8.7 7.2 
L - head hole 2.9 3.1 
Chute I Backwater interior 
I I 
1.0 
I Chute I Backwater exit 2.9 1.0 
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Figure 8. Water temperature (0C) and secehi disk depth (em) readings from the Missouri River during 2001. 
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Table 36. Percent of anglers seeking a species by range of water temperature from the Missouri River during 2001. 
I Seedes I 
Water Temperature (OC) 
Number 
0-10 11 -15 16 - 20 21- 25 26 - 30 of anglers 
Number of anglers 24 20 54 46 160 ~ Percent of anglers 7.8 6.6 17.8 15.1 52.6 
Common carp 100 4 
Catfish 0.8 7.9 21.3 16.5 53.5 127 
Channel catfish 20.0 5.7 25.7 5.7 42.9 35 
Flathead catfish 4.0 1.3 20.0 14.7 60.0 75 
Any species 20.6 11.1 4.8 19.1 44.4 63 
Table 37. Percent of species catch by range of water temperature for anglers fishing the Missouri River during 2001. 
I Species I 
Water Temperature (OC) Number 
offish 
0-10 11 -15 16 - 20 21 - 25 26- 30 
Number of fish 18 57 33 32 161 ~ Percent of fish 6.0 18.9 11.0 10.6 53.5 
Lake sturgeon 100 1 
Shovel nose sturgeon 12.0 72.0 4.0 12.0 25 
Longnose gar 100.0 2 
Shortnose gar 12.5 6.3 81.3 16 
Goldeye 83.3 16.7 6 
"Skipja::k" 50.0 50.0 2 
Grass carp 100.0 2 
Common carp 22.7 9.1 18.2 4.6 45.5 22 
Sucker family 100.0 2 
River carpsucker 66.7 33.3 3 
Shortheacl redhorse 100.0 1 
Catfish 100.0 4 
Blue catfish 66.7 33.3 3 
Channel catfish 3.4 21.9 9.6 6.2 58.9 146 
Flathead catfish 2.0 8.0 26.0 54.0 50 
Freshwater drum 6.3 25.0 12.5 56.3 16 
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Table 38. Percent of anglers seeking a species by range of water transparency (cm) from the Missouri River during 2001. 
I Species I 
Secehl disk depth (em) 
Number 
1 - 10 11 - 20 21 - 30 31 -40 41- 50 of anglers 
Number of anglers 18 117 93 65 11 ~ Percent of anglers 5.9 38.9 30.9 21.6 3.6 
Common carp 25.0 75.0 4 
Catfish 7.9 31.5 35.4 25.2 127 
Channel catfish 5.7 48.6 17.1 17.1 11.4 35 
Flathead catfish 1.3 26.7 41.3 21.3 9.3 75 
Any species 7.9 63.5 15.9 12.7 63 
Table 39. Percent of species catch by range of water transparency (cm) for anglers fishing the Missouri River during 2001. 
I Species I 
Secehi disk depth (em) 
Number 
1 -10 11 - 20 21 -30 31 - 40 41 - 50 offish 
Number of fish 39 102 93 60 7 ~ Percent of fish 13.0 33.9 30.9 19.9 2.3 
Lake sturgeon 100.0 1 
Shovel nose sturgeon 44.0 44.0 12.0 25 
Longnose gar 50.0 50.0 2 
Shortnose gar 25.0 18.8 56.3 16 
GoJdeye 83.3 16.7 6 
"Skipjock" 50.0 50.0 2 
Grass carp 100.0 2 
Common carp 4.6 40.9 13.6 36.4 4.6 22 
Sucker family 100.0 2 
River carpsucker 33.3 33.3 33.3 3 
Shorthead redhorse 100.0 1 
Catfish 100.0 4 
Blue catfish 100.0 3 
Channel catfish 18.5 28.8 32.9 16.4 3.4 146 
Flathead catfish 30.0 50.0 18.0 2.0 50 
Freshwater drum 43.8 25.0 31.3 16 
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Other Angler Information 
Male anglers outnumbered female anglers nine to one during the survey (Table 40). Only 5.5% 
of the anglers were less than 16 years of age while 16.2% of the anglers were over 60 years of age. 
Almost all anglers interviewed during the creel survey were from Nebraska ( 44.1%) or Missouri (53.6%) 
(Table 41). Almost 90% of the anglers were bait fishing. Only 1% of the anglers interviewed were 
actively running set lines when they were interviewed but 16.0% said they had run set lines at some time 
during 2001. 
Table40. Gender and age of anglers fishing the Missouri River during 2001. 
I II Fr~uencl: I Percent I 
I Sex I 
Male 261 90 
Female 29 10 
Missing 14 
I Age I 
0-5 1 0.3 
6 -10 8 2.8 
11 -15 7 2.4 
16- 20 15 5.2 
21 - 25 12 4.1 
26-30 14 4.8 
31 -35 24 8.3 
36 -40 28 9.7 
41 -45 30 10.3 
46 - 50 29 10.0 
51 - 55 24 8.3 
56 -60 22 7.6 
61 - 65 24 8.3 
66 -70 17 5.9 
71 - 75 5 1.7 
76- 80 1 0.3 
MissinQ 43 
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Table 41. State of residence, angling method, and set lining use for anglers fishing the Missouri River during 2001. 
Demographic II Number Percent 
State of Residence 
Nebraska 134 44.1 
Missouri 163 53.6 
Iowa 6 2.0 
Kansas 1 0.3 
Missing 0 
Angling method 
Bait Fishing 267 89.9 
Casting 6 2.0 
Drifting 17 5.7 
Set Lining 3 1.0 
Trot lining 4 1.3 
Missing 7 
I Have ~u ran set lines this ~ar? I 
Yes 48 16.0 
No 252 84.0 
Missing 4 
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Discussion 
Several changes were made in the design of the creel survey used during 2001 based on the 
experience gained during 2000. 
The first count time was scheduled to start 30 minutes after sunrise and the last count to end 30 
minutes before sunset. Other counts were to be equally divided between these two times based 
on the day length. 
Another creel period was added in the fall to target a possible flathead catfish season 
Identify which bank a bank or boat angler was fishing on or near. 
Identify by site code which public boat ramp an angler used. 
Identify by site code public areas being fished. 
We felt that the change in count times had a minimal effect. The creel clerks felt that angler numbers 
remained fairly constant throughout the early part of the day and a sunrise count time allowed us to 
interview this group of anglers. The additional creel period accounted for approximately 6% of the 
annual effort (Table 2) and 7% of the flathead harvest (Table 23). We will continue to evaluate the 
significance of this period to the creel survey. 
In Table 42 we compare selected parameters from the 2001 creel survey of the Missouri River 
from Camp Creek to Kansas State line with the 2000 creel survey of the Missouri River from Bellevue to 
Camp Creek. The most obvious difference between 2000 and 2001 is in fishing effort. Precipitation 
during March, April and May in 2001 resulted in discharges on the Missouri River at Nebraska City 
(located just above the reach creeled) to be almost 2.5 times higher than those that occurred during the 
same two time periods in 2000 (Figure 2). Fishing effort during the first two time periods dropped from 
over 24,000 hours in 2000 to only about 2,300 hours in 2001. In addition, the Camp Creek to Kansas 
State line reach has a much smaller population base than the Bellevue to Camp Creek reach. This may 
not only impact total effort but this more rural reach exhibited less weekday effort. Moving away from the 
more urban fishing opportunities offered by the Schilling WMA and Riverside Marina WMA we find more 
anglers that are more specialized in their effort seeking "catfish" rather than "anything that bites". 
Total effort was 60% less in 2001 while the percent of weekend hours increased from 53.5% to 
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69%. No anglers were seeking shovelnose sturgeon or freshwater drum in 2001 compared to 2.6 and 
0.6% during 2000. The percent of anglers seeking "catfish" increased from 53.7% in 2000 to 77.8% in 
2001. Fishing effort in wingdike habitat declined from 62.8% in 2000 to only 32.0% in 2001 while fishing 
effort in revetment habitat increased from 11.6% in 2000 to 26.8% in 2001. Total catch was nearly 66% 
less in 2001 while the percent of released fish changed from 61.7% in 2000 to 51% in 2001. The total 
catch rate was slightly lower in 2001 than 2000 but the harvest rate was slightly higher. The percent of 
shovel nose sturgeon, common carp and freshwater drum in the catch was lower in 2001 while the 
percent of channel and flathead catfish was higher. Similar trends were seen in catch rates for these 
species. There was lower quality of channel and flathead catfish caught by anglers in 2001. Less than 
half of the anglers surveyed in 2001 were Nebraska residents which compared to 71.5% in 2000. The 
number of anglers surveyed in 2001 that had run setlines during 2001 was nearly double the number in 
2000. 
Past creel surveys conducted on the river are summarized and compared to the present survey 
in Table 43. The number of fish harvested was standardized to number of fish per hectare. A standard 
surface area of 24.1 hectares per kilometer (96 acres per mile) (Morris et al. 1968) was used to 
standardize the present survey and the surveys conducted in 1972-1973 (G roen 1973) and 1978-1979 
(Hesse 1980). 
Fishing effort per hectare (9.6 hours) during 2001 was only about one third of that seen in 2000 
(Table 43). Overall catch rate during 2001 (0.18 fish per hour) was up slightly from 2000. The total 
number of fish harvested from this reach was the lowest ever reported. The number of sturgeon 
harvested in 2001 (0.03 per hectare) was only 5% of the harvest reported in 2000. The number of 
common carp harvested in 2001 (0.18 per hectare) was down 80% from 2000 and was nearly the lowest 
ever reported. Channel catfish harvest dropped from 1.22 per hectare in 2000 to 0.90 fish per hectare in 
2001 but was higher than reported by Fleener (1989) from this reach in 1985-1986 (0.58 per hectare). 
Flathead catfish harvest from this reach (0.55 per hectare) was higher than during 2000 (0.46 per 
hectare). The number of freshwater drum harvested in 2001 «0.01 per hectare) was the lowest ever 
reported. 
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Table 42. Comparison of selected parameters between the 2000 and 2001 Missouri River creel surveys. 
I Parameter I 
2000 2001 
Bellevue to Camp Camp Creek to 
Creek Kansas State Line 
Effort (hours) 55,047 22,131 
Percent weekend hours 53.5% 69.0% 
Percent of total effort fishing for 
Shovel nose sturgeon 3.1% 0% 
Common carp 2.2% 1.4% 
Channel catfish 9.1% 9.2% 
Flathead catfish 15.0% 24.1% 
All "caffish" 53.7% 77.8% 
Freshwater drum 1.7% 0% 
Any species 39.2% 20.9% 
Percent of effort in wing dikes 62.8% 32.0% 
Percent of effort on revetments 11.6% 26.8% 
Total catch 23,853 8,151 
Harvested fish 9,139 4,022 
Released fish 14,714 4,129 
Percent released fish 61.7% 51% 
Catch rate 0.44 0.37 
Harvest rate 0.17 0.18 
Release rate 0.27 0.19 
Percent of total catch 
Shovel nose sturgeon 12.4% 9.1% 
Common carp 21.3% 9.7% 
Channel catfish 25.9% 38.8% 
Flathead catfish 9.0% 26.1% 
Freshwater drum 21.0% 3.4% 
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Table 42. Continued. 
I Parameter I 
2000 2001 
Bellevue to Camp Camp Creek to 
Creek Kansas State Line 
Catch rate (fish I hour) 
Shovel nose sturgeon 0.05 0.03 
Common carp 0.09 0.04 
Channel catfish 0.11 0.14 
Flathead catfish 0.04 0.10 
Freshwater drum 0.09 0.01 
RSD-preferred 
RSD-preferred channel catfish 4 3 
RSD-preferred flathead catfish 10 1 
Percent of Nebraska residents 71.5% 44.1% 
Percent of anglers that ran setlines 8.5% 16.0% 
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Table 43. Comparison between Missouri River creel studies. 
-------
Yoar 2001 - 2000 1972 -1973 1972 -1973 1978-1979 1985 - 1986 1984 - 1985 1983 -1984 1986 - 1987 
Present study 
7/1-8/3 7/1-10/31 
Creel period 3/31 -10/12 411 - 9/15 511 - 6/30 5/1- 6/30 311-1/31 8125 - 8/23 8126 - 8/24 8128 - 8125 8/24 - 8122 
Study Mest12002 Mest12001 Groen 1973 Groen 1973 Hesse 1980 Fleener 1989 Fleener 1989 Fleener 1989 Fleener 1989 
River kilometers 788.3 - 883.5 883.5 - 967.7 803.2 - 906.1 906.1 - 1045.6 790.0 -1,183.9 682.3 - 891.9 419.4 - 682.3 232.3 -419.4 0-232.3 
Length(km) 95.3 84.2 102.9 139.5 393.9 207.9 262.9 187.1 232.3 
Creel type Roving Roving Roving/Access Roving I Access Roving Access Access Access Access 
Creel hours Daylight Daylight Daylight Daylight Daylight 24 hours 24 hours 24 hours 24 hours 
Number offish harvested 'Per hectare ofwa1e:r 
Paddlefish 0.03 0.04 <0.01 <0.01 
Sturgeon 0.03 0.57 0.08 0.19 0.32 0.05 0.05 
Longnosc gar 0.02 
Shortnosc gar <0.01 0.02 
Gizzard shad 0.01 
Goldeye 0.04 0.18 0.13 0.06 
Commoncatp 0.18 1.02 0.76 1.86 0.51 0.76 1.46 0.29 0.16 
Grass"",!, <0.01 <0.01 0.01 <0.01 
Carp sucker 0.02 0.05 <0.01 0.01 0.01 
Buffalo 0.01 0.10 <0.01 0.11 0.10 0.02 
Shorthead 0.03 
redhorse 
Black bullhead 0.13 0.76 0.41 
Blue catfish <0.01 0.03 0.04 0.07 0.24 0.14 
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Table 43. Continued. 
Year 2001- 2000 1972 - 1973 1972 - 1973 1978-1979 1985 - 1986 1984 -1985 1983 - 1984 1986 -1987 
Present study 
Channel catfish 0.90 1.22 0.18 2.26 0.20 0.58 1.89 1.94 0.64 
Flathead catfish 0.55 0.46 0.22 0.05 0.11 0.95 1.42 0.68 0.31 
Stonecat 0.05 
Northern pike 0.03 
Butbot 0.05 
White bass 0.01 0.09 0.05 0.03 
Largemouth bass 0.01 0.10 0.05 0.12 
Bluegill 0.Q2 0.18 0.35 
Crappie 0.62 0.06 2.31 0.85 0.64 
Sauger 0.02 0.13 0.13 0.16 
Walleye 0.01 0.03 <0.01 0.02 0.02 
Freshwater drum <0.01 1.01 0.13 0.89 0.42 0.34 2.28 0.98 0.74 
Other fish 0.22 0.07 1.73 0.30 0.17 
Total fish 1.75 4.50 1.88 6.93 2.07 2.92 11.77 5.68 3.36 
I 
Total hours 22,131 55,047 22,716 95,335 106,478 42,490 155,330 84,960 61,050 
Fish per hour 0.18 0.17 0.21 0.24 0.20 0.20 0.44 0.31 0.34 
Hectares of water 2;297 2,029 2.534 3,304 9,491 4.616 7.345 6,051 9.549 
Hours per hectare 9.6 27.1 9.0 28.9 11.2 9.2 21.0 14.0 6.4 
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Changes for 2002 
Although the creel design continued to work well, we will incorporate several minor changes into 
the creel design for the 2002 creel. We felt that the following changes would allow us to strengthen the 
design: 
1. Combine the point bar and lower point bar habitat codes into a single code. By defining the 
extent of the point bar downstream to the start of the cutting bank. 
2. More clearly define public access areas, through diagrams and written descriptions. New creel 
clerks had difficultly determining the boundaries of public versus private properties. Although 
this information can be gained through a GIS analysis using latitude and longitude data, we 
hope this change will allow this information to be collected during the interview process. 
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Appendix I - Missouri River Creel Survey Forms 
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Nebraska Game and Parks Commission 
Fisheries Division 
Missouri River Creel Survey - Count Form 
(33-000 I REV 3-01) 
MONTH DAY YEAR CLERK Enter the segment code 
and the time you finish 
counting that segment. OJ OJ 121 a 1 a 11 1 1-0 
ANGLER· RECREATIONAL COUNT 
TEMPERATURE (C). WEATHER AND RIVER CONDrrONS 
Wind 
OO-Calm<1 
01-UghtllIr1-3 
02 - Ught br ..... ze 4-1 
03 -Goo~o breooe 8-12 
04 -Med bro0Sll13-18 
05 _ Frooh broow 19-24 
06 - strong bro<lS<l 25-31 
07 - Mod ~Ie 32-38 
08 - Fresh 9010 39-46 
Weather 
01 -No .. (fect 
02 - Ughtnlng 
03 - PreclPIIWtIon 
Navigation 
01-NodebrIG 
02 -Scm .. dllbris 
03 - Heavy debris 
04-1<;0 
BOAT COUNT 
Segments 
8450 _ Camp Cr - Bl'OWl'Ivlllo Elr 
549-535 
846() _ BrownvJUo Br - Rock Crook 
535-522 
8470 -Rock Crook - Th<.mau Ramp 
522-508,7 
8480 - ThUl'T1l:lu RlJIllp - Rulo Bridgo 
5OS.7 -498 
8490 _RuloBrldg<l .StIIt<>Uno 
4aS·4i}9.8 
COMMENTS ____________________________________________________________________________________ _ 
RAW DAILY COUNTS 
Bank Anglers - [ 
Nebraska Bank- ~------------------------------------------------------------------------------~ 
persons actively fishing
L 
________________________________________________________________________________ -' 
Bank Anglers - lowa- F~---persons aCUvely fishin9L ____________________________________________________________________________ ..J 
Boat Anglers - persons [----------------------------------------------------------------------1 
actively fishing _ 
Recreational Activity - [ 
sunbathers, boaters f----------------------------------------------i 
birdwatchers, picnicers L ___________________________________________ -' 
Fishing 
Boats 
Recreational 
Boats 
Jet Skiis 
E 
I . 
I 
SOK 
1-Mole 
2_Femele 
~, 
'_ComptDle 
2 - IOGomplole 
Seiline 
'_Ves 
2-N. 
SPECIES 
Nebraska Game and Parks Commission 
Fisheries Division PAGE OF 
Missouri River Creel Survey - Survey Form Illi 
Mothod 
01 -Elllllnming 
02-C .. lln~ 
03_ D~llIog 
~_Sellllning 
05 - Tnlllning 
OC_Afd\ .. ry 
07 _ Snogglng 
06_ Jug IIsI1lng 
PARTY# ANGLER# 
i k.:~ i 
m: 
11 
I:;:;:~ 
I@. 
I::~:: 
I~:::: 
(33-000 I REV3-01) 
MONTH DAY 
CD CD 
FISHING LICENSE # 
Latitudo 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
YEAR CLERK 
121 0 1 0 11 1 
STATE AGE SEX 
l~! 
:!~i! 
iii1 
:~:: 
:~:: it! 
:Ii :~::I 
::Ii:; 
m 
:;;1 I It: 
Longitudo 
II 
m 
fll 
in, 
li 
::;:::, 
::~:: 
'\1 )11 
~::I:I I II I I 0951, . 
~::II i II I I 095': : 
095"1 I II I I 095~ : 
095 
095 
'~K 
~"' 1_ NE benk Dngler 
2_ MO bMk angler 
3- NE~o.,j ~nglOf 
4· MO boal anglor 
ACCESS CODE 
v'-
:::;: 
it 
:11 
II 
:i:~ 
'.:~ 
:~:: ::~:: 
,@I 
It! 
E 
1 
ACCESSCOOE 
(EIANK OR ElOA'I) 
6405- PRIVATE PROPERTY 
6499 ·PRlVATE ElOATRAW 
eOATRAMP SE11JNE 
;:~::I 
::~:: 
fi: 
".:1.: 
] 
F 
ii.:: 
L __ I. 
l:j I I I 1::;1 
SEGMENT 
SPECIES 
PARTY # ANGLER # 
i I ." 1 :j: 
:::?:: 
';:;:;: 
!jf] 
:::~:: 
',!.::~, 
::;~;: 
n:~ 
N!: 
SOUGHT METHOD BAIT MACRO MICRO 
i i hI i k-i f:l i i~ i 
COMMENTS 
FISHING LICENSE # 
Latitudo 
, " 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
STATE AGE SEX 
'iII 
';~!!~I 
'fil 
til 
"itl 
095 
095 
095 
095 
095 
:~ii~ 
·z·, t1. 
:;:;:; 
III 
·f,l. 
Longitudo 
095 !: , 
095 
,." 
;:!;~ 
;n~ 
~:~ 
:m 
:l~':;':, 
;i~ii 
.".: 
';W 
%! 
:f: 
095 I 11 I I 
095 
095 I II I I 
BANK :~c..c:,ol! 
'I{;': ii:1.! 
-:,,~. 
,!;~, I@ 
'iii!' 
::~;: 
;::;: 
::::: 
:~;:: 
in 
~1 I I I t'ii 
I~I I I I !::i 
ElOATRAMP 
'>4"i"nN,Vl SETLiNi! 
:::-:::; 
:,:: 
tl 
!:~;:I 
':;:~I 
iiili 
:i.'} 
:~): 
,:;:;.: 
:@i 
Nebraska Game and Parks Commission 
Fisheries Division 
Missouri River Creel SUNey - Creel Form 
Remember to record a line of data fo 
each angler even if they don't have 
any fish. 
999 - NO FISH 
(33-000 J REV 3-01) 
MONTH DAY 
CD CD 
PAGE OF 
CLERK 
I I 
COMMENTS 
Appendix II - Diagrams of Macrohabitats and Microhabitats Used During the Creel Survey 
77 
Inner· 
Hole 
Bankline 
Upper dike 
Hole 
Point bar 
lower bar 
Wing dike / notohed dike 
Above 
· Upper pool 
Mouth 
Lower pool 
Below 
Revetment Scallop 
Outside 
Hole 
L-head Dike 
Upper bank 
.. 
. . 
Above 
Mouth 
Below 
Tributary / Ditch Mouth 
Appendix III -Survey Dates, Directions, Count Times, and Conditions of the 2001 Missouri River Creel 
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I Month I Day I Count Air Temp Water Temp Wind Weather Floating Seechi Time ('C) ('C) (mph) debris (em) 
I Creel Period 1 I 
April 1 1100 8 6 4-7 No Effect Heavy 15 
4 1311 13 8 13-18 No Effect Heavy 13 
8 1330 24 10 25-31 No Effect Heavy 15 
9 Creel Survey could not be completed - high water with heavy debris 
14 0800 10 12 8-12 No Effect Heavy 7 
17 1502 13 11 19-24 No Effect Some 7 
19 Creel Survey could not be complete - high water with heavy debris 
21 1713 24 13 8-12 No Effect None 15 
23 0915 8 15 25-31 No Effect Some 15 
24 1650 19 13 19-24 No Effect Some 8 
I Creel Period 2 I 
April 28 0735 24 15 8-12 No Effect Heavy 10 
May 1 1120 32 18 32-38 No Effect Heavy 14 
5 1037 28 17 25-31 Precipitation Heavy 12 
9 0645 28 16 19-24 Lighting Some 9 
14 1311 35 21 25-31 No Effect None 13 
17 0900 25 23 4-7 Precipitation Some 17 
19 1400 30 24 8-12 No Effect Some 24 
20 1742 15 23 19-24 Precipitation Some 10 
22 1744 18 19 25-31 No Effect None 8 
24 1517 13 17 25-31 Precipitation None 12 
I Creel Period 3 I 
May 26 1100 21 17 25-31 No Effect None 15 
28 0630 17 16 1-3 No Effect Heavy 18 
29 1120 19 17 8-12 No Effect Some 18 
June 2 1449 22 19 13-18 No Effect None 12 
6 1341 19 . 18 1-3 No Effect Some 19 
11 0844 27 23 13-18 No Effect Some 20 
14 1800 26 24 19-24 Precipitation Heavy 
16 Creel Survey could not be complete - high water with heavy debris 
19 0625 18 23 13-18 Precipitation Some 11 
83 
I Month I Day I Count Alr(;~p Water Temp Wind Weather Floating Secchi TIme ('C) (mph) debris (em) 
21 1541 25 22 8·12 No Effect Some 7 
Creel Periocl4 
June 23 1800 29 24 8·12 No Effect Heavy 22 
25 1323 28 25 19·24 No Effect Some 15 
27 1104 34 26 4·7 No Effect Some 23 
30 1019 29 26 4·7 No Effect Some 23 
July 3 0848 25 24 4·7 No Effect Some 18 
4 1512 25 27 1·3 No Effect Some 14 
5 1608 25 27 4·7 No Effect Some 11 
7 0632 29 27 4·7 No Effect Some 13 
9 1800 35 30 1·3 No Effect None 13 
12 0540 24 27 4·7 Precipitation Some 9 
I Creel Perioo 5 I 
July 21 0730 28 29 8·12 No Effect Some 13 
24 1751 37 30 <1 No Effect None 22 
25 1324 26 30 8·12 Precipitation None 28 
28 1029 28 28 4·7 No Effect Heavy 24 
30 1615 37 29 1·3 No Effect Some 18.5 
August 1 0954 28 29 4·7 No Effect None 22 
4 1404 38 31 8·12 No Effect Some 18 
6 1130 28 30 4·7 No Effect Some 18 
11 1824 26 28 <1 No Effect None 31.5 
15 0930 18 26 8·12 Precipitation Some 29 
I Creel Period 6 I 
August 18 0707 25 27 4·7 No Effect None 29 
20 1240 23 26 13·18 No Effect None 25 
22 1315 24 27 19·24 No Effect None 23 
September 1 1035 20 26 4·7 No Effect None 37 
3 1653 34 27 1·3 No Effect None 32 
4 0739 22 26 8·12 No Effect None 31 
6 1548 26 13·18 Precipitation None 37 
8 1350 4·7 No Effect Some 11 
10 0922 4·7 No Effect Some 19 
I Month I Day I Count Alr(;;)'p Water Temp tln~ Weather Floating S(';,"~~i Time (0G) mph debris 
I I 13 II 1730 I 28 I 22 I 1-3 I No Effect I None I 31 I 
I Creet Period 7 I 
September 15 1037 17 24 4-7 Precipitation Some 35 
22 1559 23 20 25-31 PrecIpitation Some 22 
27 1111 20 18 8-12 No Effect Some 24 
October 1 1306 27 20 4-7 No Effect Some 30 
2 1603 23 19 25-31 No Effect None 29 
6 0800 0 17 <1 No Effect Some 28 
7 1350 27 17 19-24 No Effect Some 45 
9 0801 16 16 19-24 Precipitation Some 35 
10 1427 22 16 19-24 No Effect None 43 
11 0937 13 16 1-3 No Effect Some 17 
